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LEADING HARDWARE and 
SUPPLY DEALERS CARRY 
THESE TOOLS IN STOCK. 
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NILES 
BORING MILLS 


Twenty-five sizes, belt or motor drive through speed box, 16 changes. 
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12-ft. Niles Boring and Turning Mill. NO BELTS. 


[his machine swings 146 inches. Height under tools, 72 inches. Traverse of bars, 48 inches. 

Counterweight chain in rear of the tool bars out of the way of work. 

Tool holders are solid steel forgings, readily removable from the bars and arranged to hold facing or side tools with equal facility. 
Fight changes of vertical and horizontal feed entirely independent for each head both as to amount and direction. 

Cross rail is of great depth, box girder in form, strongly arched between the housings and controlled by power. 


Niles mills are convertible so that belt driven machines may be easily arranged for motor drive at any time. 


NILES-BEMENT-POND COMPANY 


Trinity Building, 111 Broadway, New York, U. S. A. 


OFFICES 
Boston: Oliver Bldg. Chicago: Commercial National Bank Bldg. Pittsburg: Frick Bldg. St. Louis: 516 North 2d St. Philadelphia: 21st and Callowhill Sts, 
Birmingham, Ala: Brown-Marx Bidg. Agents: The Canadian Fairbanks Co., Ltd., Montreal, Toronto, Winnipeg and Vancouver, get for Cali- 
fornia, Nevada and Arizona: Harron, Rickard & McCone, 436 Market St , San Francisco, Cal., and 164-8 North Los Angeles St., Los Angeles, Cal. F. W. Horne, 


70 C Yokohama, Japan. 
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BEMEN T 


Hydraulic 


Machinery. 
Various types. 


SLOTTERS 


Bement Slot- 
ters are built in 
a variety of sizes 
of both geared 
and crank types. 
They are of ex- 
tremely heavy 
construction, 
with counter- 
balanced cutter 
bar and adjust- 
ment for any 
length or posi- 
tion of stroke. 








‘Hammers 


250 to 40,000 lbs. 
falling weight. 
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Bement New 10-Inch Slotting Machine. 


NILES-BEMENT-POND CO., 


Trinity Building, 111 Broadway, NEW YORK, U. S. A. 


OFFICES 







Boston : Oliver | a Chicago: Com cial Na al Bank Bldg. Pittsbur bia ck Bldg. St. Louis: 516 North 3d St. Philade = 2ist and Callowhill Sts, 
Birmingham, Ala: Br Ma x Bldg "nai The Canadian Fair nani ¢ 0., - td., Mo al, Toronto, Wi ae eg and Vancouver. Agents for Cali- 
f ’ Ri *kard & McCone, 436 Market St , San Franc gem a tee North “ ngeles St., Los Angeles, Cal. F. W. Ho 
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PRECISION TOOLS QD 
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Vu, — a ' NEW 
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a le SIZING 
| , ‘f 
96 ee AND 
Write Write 
for for 
Catalogue Circulars 
| 
| 
3781 
No. 10 Hand Milling Machine showing application of Vertical Milling Attachment. 
Machine can be furnished with or without overhanging arm. With the overhanging arm machine, a vertical Mill- : 
ing attachment may be provided, this attachment being clamped rigidly to the cylindrical portion of the arm, which 
for this purpose is reversed end tor end in the machine. _ The spindle of this attachment is driven by gearing from 
the main spindle of the machine, and can be set to run at any angle in a vertical plane parallel to the main spindle. / 


The tapered holes in both spindles are made the same, thus providing for interchangeability of cutters. 


IMMEDIATE DELIVERY. 


PRATT & WHITNEY GOMPANY, | 
HARTFORD, GONN., U.S.A. 


OFFICES—Trinity Building, 111 Broadway, New York. Boston: Oliver Bldg. 


Chicago: Commercial National Bank Bldg. Pittsburg: Frick Bldg. St. Louis: 
616 North 3d St. Philade!lj;aia: 21st and Callowhill Sts. Birmingham 


, Ala., Brown-Marx Bldg. Agents: The Canadian Fairbanks Co., Ltd., Montreal 
Toronto, Winnipeg and Vancouver. Japan, F. W. Horne, 70 C Yokohama 
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Gi) MACHINISTS’ Git) 
EF SMALL TOOLS 
INTERLOCKING MILLING CUTTERS 


are made in halves, the teeth of one half interlocking with other. The 
width may be kept constant by placing washers between 
the two valves after cutters are ground. 

















Taps, Dies, Reamers, Milling Cutters, Ratchet Drills, Die Stock Sets, 
Taper Pins, Boiler Punches, Lathe Tools, Standards, Gauges, 
Etc., of the highest grade obtainable. 


PRATT & WHITNEY GOMPANY, 
HARTFORD, GONN., U.S.A. 


OFFICES—Trinity Building, 111 Broadway, New York, Boston: Oliver Bldg. < hicago : Commercial National Bank Bldg. Pittsburg: Frick Bldg. St. Louis: 
516 North $d 8t. Philadelphia: 2ist and Callowhill Sts. Birmingham, Ala., Brown-Marx Bldg. Agents: The Canadian Fairbanks Co., Ltd., Montrea} 
Toronto, Winnipeg and Vancouver. Japan, F. W. Horne, 70 C Yokohama 
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RADIAL DRILLS 


Several Sizes For Work Up To 
. 20 Ft. Diameter. 








A Very Stiff and 
Powerful Machine 


For Heavy, Accurate 
Work. 


Rigid 

6 to 10 Ft. 

Arms. | 
| 


EARLY | aN 
DELIVERY 
ie | >: 






























This machine is designed for the heaviest class of service but particular care has been taken to make it easy to 
handle. The arm is mounted on ball bearings in the saddle, which is of great length. The column has a wide base 
and an exceptionally broad face. 

The traverse of the saddle on the swinging arm, and of the spindle, which is counter-balanced, is by means of 
rack and pinion so placed that the workman can operate both and swing arm at the same time, enabling him to 
readily bring the drill to the work. 

The spindle is provided with reversing gears. The machine may be arranged for either belt or motor drive. 
When motor driven the controller handle is placed on the arm so as to be within easy reach of the operator. 


NILES-BEMENT-POND COMPANY, 


Trinity Building, 111 Broadway, New York, U.S.A. 


OFFICES 
Boston : Oliver Bldg. Chicago: Commercial National Bank Bldg. Pittsburg: Frick Bldg. St. Louis: 516 North 3d St. Philadelphia : 21st and Callowhill Sts, 
Birmingham, Ala: Brown-Marx Bldg. Agents : The Canadian Fairbanks Co., Ltd., Montreal, Toronto, Winnipeg and Vancouver. Agents for Cali- 


Sornia, Nevada and Arizona: Harron, Rickard & McCone, 436 Market St., San Francisco, Cal.,and 164-8 North Los Angeles St., Los Angeles, Cal. F. W. Horne, 
70 C Yokohama, Japan. 
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Vertical 
Turret 


Lathe 


} 
$ 








i 
| 
[ ‘6 
: To Cut Costs, 
Cut Time 

B +B 

etween Cuts 

i 
: The great saving in time and 
: labor made by this lathe is shown in 


the cut. Several tools are cutting at 
the same time and all the tools need- 
ed for a series of cuts are in readi- 
ness in the crosshead turret or the 
side head. This feature is one of 
the many that gives the Vertical 
Turret Lathe its wonderful effici- 
ency, accuracy and speed on all 
manner of face plate work. It isa 
modern tool for modern shops. 











Ask For Catalog 30. 


36-INCH VERTICAL TURRET LATHE 
Machining A Gear Blank 


AGENTS—Marshall & Guschart Ma- 
chinery Co., Chicago, Il. The Motch 
& Merryweather Machinery’ Co., 
Cleveland, O. Chas. G. b omee Co., 


P tsbur Pa. cs. od C 

If d BRIDGEPORT,  Ssmcus’ NY y.™ Pacite Tool & 
Sup ] ( 556 He d treet, S 

u ar CONN., U. Ss. A. Supply Co Cal. Willlatse a Wilson 


Montreal, P. Q Chas. Churchill & 
Co., Ltd., London, EB. C., England. 


Fenwick Freres & Co., Paris, France. 
Pa Dreyer, Berlin, Germany 

4a Ime ©] o o e Landre ilinderman, Amsterdam, 
Ilolland 
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The Cross Sliding Head 
Of The ‘‘Flat Turret’’ Lathe 


JONES & LAMSON MACHINE CO., 


SPRINGFIELD, VT., U. S. A., AND 97 QUEEN VICTORIA ST., LONDON, E. C. 


which has lower half of ail shafting 
and gearing submerged in oil, pro- 
vides a cross teed foreach tool. It 
is furnished with ten stops carried in 
a revolving holder which can be 


turned at will by the operator. 


These stops positively arrest the 
travel of the head. The cross slid- 
ing head is undoubtedly the most 


efficient speed variator ever devised, 


For more ‘‘Flat Turret’’ features 


see pages 12 and 13 of this issue. 
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Horizontal Boring Machines 


The 
BINSSE MACHINE CO., 


NEWARK, N. J. 
















WM. H. BRISTOL, 
ELECTRIC 
PYROMETERS. 


RECORDING OR INDICATING FOR 
HAKDENING, TEMPERING AND 
ANNEALING, ETC PRACTICAL 
FOR EVERY DAY SHOP SERVICE 
Fully Guaranteed. Send for Circulars. 


WM. H. BRISTOL, 
45 Vesey St., New York. 
























Black Diamond Files and Rasps 
PERFECT ALWAYS 


Twelve Medals Awarded at international 
Expositions 


= WAR — 


For Sale Everywhere 


Copy ef Catalog will be sent free to any Interested file user 
on application 


G. & H. BARNETT CO., Phila., Pa. 











A Handy, Simple Grinder 


This machine is especially valuable for manufacturing 
and for much work which may be simply rested upon 
the table and forced against wheels by hand. The 
right-hand end ofthe spindle is fitted with a steel drum 
on which is secured a strip of emery cioth. This drum 
is desirable for polishing and frequently for roughing 
out. It is a most profitable Grinder for any shop. 


Send For 
Special, 
Descriptive 
Circular. 


Diamond 
Machine 
Company, 





Providence, 


R.1., U.S. A. — 




























Mabindns oll 


Ah Oa oy 











January 2, 1908. AMERICAN MACHINIST I 


The Largest Planer in the Wor 


A Machine Which Weighs Over 420 Tons and 
Requires More Than 200 Horse-power to Drive It. 


EDITORIAL CORRESPONDENCE 





























Ordinary adjectives seem almost to The distance between uprights is 14 feet the machine has available for its use a 
have lost their meaning when we come 4 inches; the cross rail can be raised 12 total of 207 iorse-power, divided among 
upon a tool of this size, and our minds feet 2 inches above the table, and the five electric motors, is a striking illustra 
are impressed more by a quiet comparison maximum travel is 30 feet, large enough tion of its siz When we think of the 
of sizes as shown in the illustrations than to handle a block of steel about the size machine shops that have over # 200 
by any words we could use of the largest box-car body in common orse-power engine for the whole plant, 

\ general idea of the machine can be use Pher re many flats in Harlem we begin to real something of what 
had from Fig. 1; its size begins to im- that would rest very comfortably on the concentration of power in machine tools 
press its when we compare the hight bed of this machine, while so called apart really means 

, ee 
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I. THE LARGEST PLANER, WITH SLOTTING HEADS, WEIGHING 845,000 POUNDS WHICH CO RRY \RGE BOX-CAI 


BODY ON THE rABLEI 


t the men with the tool heads and clap ments of two rooms and a bath, which lhe air compressor for operating the 
per boxes on the cross rail Another rent for a good many dollars a month, power dri of both planer table and the 
zood comparison is given in Fig. 9 could be carried back and forth on the leeds, as well as all the other motors, are 
While this is primarily a planer, it has table and leave plenty of room for bolt controlled — fre the switchboard shown 
in independent slotting bar in each head; ing down around the outside behind the main motor in Fig. 7. De 
the heads are also arranged for planing The total weight of the machine is tails will be given under the proper sub 


across the bed, and the heads have a _  &45,060 pounds, or 422 tons, about as heads 


special power movemcnt along the rail much as a modern passenger locomotive As no one not having the best of facili 


lor this purpose and a six-car train, while the fact that ties and the largest types of tools could 
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FIGS. 2 AND 3. FRONT AND REAR VIEW OF THE LARGEST PLANER 
undertake the building of such a tool as on account of shipping and of machin main portion and the ends, while in Fig 
this, it seems very natural to find that it ing in its manufacture. The way the main’ 12, with the main part upside down, we 


was made by the Niles-Bement-Pond part is divided can be seen best in Figs. realize what 73 inches depth of bed reall) 


Company, at the plant of Bement, Miles 15 and 16, there being three parts, the means. Where the ends join the main 
& Co., in Philadelphia. The planer was’ two sides and the center bolted in be- part of the bed, horizontal keys are pro 


built for the Mackintosh, Hemphill Com tween and carrying most of the bear vided to assist in the alinement, as shown 


, of Pittsburg, for machining heavy ings for the driving mechanism The in Fig. 12; the key itself can be seen in 
engine beds, rolling-mill frames, ete., and ends are in two pieces, but not in halves, everal of the views, projecting slightly 
the first job that came along for it was a_ as the division is at one side of the cen from the bed. In addition to this, all thi 
bed weighing 94 tons tral V, as can be seen in Figs. 2 and 3, bolts are tapered and drawn into reamed 

making seven parts to the bed in all. holes 
[He Bep AND Upricuts lig. 1 gives a general idea of the bed, he total length of the bed is 60 feet, 


The bed is built up in sections, both showing the comparative depth of the the width 13 feet; it weighs about 275,000 
































FIG Jj. SLOTTER HEAD AND CROSS PLANING DRIVING GEAR FIG. 5. CONNECTIONS FROM DRIVING GEAR TO SLOTTER HEADS 
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pounds, or considerably more than tl strength and rigidit lhe cross tie 1s He TABL 
average locomotive of today, which we practically of the same section as t Lhe l Iso in two pieces ned 
call heavy, for 137-ton locomotives are planed pad for whole length, being jy e cel ‘ e V-slide Che 
not common. curved to allow the cross rail to pass, as veight is about 140,000 pounds It is dk 
Making the bed in sections adds much is usual The lower bearing has substan | wit 1 upper and low plate 
to the difficulty of getting the ways and tial tongues which fit corresponding ing cored openings between, which e) 
other parts to line up accurately, and ré grooves in the side of the bed (see lig tend t a 1 be se Se\ 
quires careful work all along the lin 12) to insure rigidi d maintain ali il of the view the les for stop 
\ssembling and testing are also difficult ment The fa f ( prights, whe bolt 11 similar purposes run entirely 
under such conditions; but the men were the cross rail travels, 1s 30 inches wide roug he upper plate, but the lower 
on their mettle, and everything came to When these wer rst ass led, the late prevents chip rom workin 
gether as nicely as anyone could ask test Gndicated that they were only 0.00 down into the g and on the way 
The uprights or housings are shown inch out of plumb p, which can bd ide openings allow them to be 1 
eparately in Fig. 10, and more nearly as called pretty nearly right on a 26-f ed with scrapé¢ 
ime their correct proportions when beam [he openings through the up [he table is 14 feet wide, about 32 fe 
mpared with the man than when viewed rights into the bed were all bored from long and 20inches deep over the side ways 
connection with the rest of the ma “jaid out” holes; but they matched up These ways are flat, 15 inches wide and 
chine. The large bearing surfaces, both perfectly, which speaks well for both tl are supplemented by a central way of V 
for the bed and the cross-tie beam at the laying out and the men who did tl shape with an included angle of 120 de 
top, show the ample proportions for boring grees general construction of the 
r— —— -——— : — ~~ -—--— s 7 
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PNEUMATIC FEEDS 














THE BULL WHEELS—SO INCHES PITCH DIAMETER 
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9. TOOL HEAD—7 


INCHES HIGH 


table 
the two sections, the central V and how it 


ribs 


under 


were both alike. ene-half the 
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can be seen in Fig. 20, which shows and the return 


two halves, the stiffening 
racks, 


inches pitch and 15 inches face 


fitted to the 


and the two which are 3.14 nearest the motor 


lo prevent any possible side movement 1 to 1'4 


a heavy cut, the tool has a project 


g rib which extends down inside each the small gears at 
the outer or flat ways. These, in ad- easily done by the 
dition to the guiding of the V-way in the shown These give 


center, insure the table running straight speeds from 14 to 
with the ways at all times Phe 

Before bolting the tablk together, the the changes clue 
racks were fastened in place and both from 52'% to 62 
erts run separately to test the accurac: These clutches are 


Bement 


[ nl ss they 


table would 


ind bull wheels 


iderabl ] riimbe r ‘ 


motion 


drive is through the 
variable through the 
speed range 


the end, 


open or Cc 


25 feet 


fect 


Pond design, 


MACHINIST 


forward 


T he 


double reduction in 


the foreground, the reverse by the gears 


These speeds are 


motor, which has a 


Further variations 


of cutting speed are secured by reversing 


this being 
washers 
a range of cutting 


per minute. 


return speed remains constant within 


to the motor itself, being 


per minute 
of the regular Niles 
consisting of a con 
friction disks so 
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adjusting screw in Fig. 6, it goes under 
the bed, as seen by the rear shaft in Fig. 
16. The pulley on this, however, does not 
belong there, but is only being used in 
erecting, as a this shaft 
with the the 
A pinion on this shaft drives the 


bevel gear. on 


meshes pinion on clutch 
shaft. 
large central gear on the intermediate or 
bull-pinion shaft; 


bearing shown, together with their sup 


from the size of the 


port clear up to the gears themselves, 


both the power handled and the way It ts 
teken care of become apparent 

The bull pinions are both forged on the 
bull shaft and mesh into the bull wheels, 
sleeve having 


which are connected by a 


1e center, as shown in Figs 


a bearing in t 






































i GH WITH CROSS 
li 1K ld ( | yeu ( } ‘ ny OW 1 
( het is W hev are co led b 
( hey \ t yY 1 , . 17 
( 1) lt tly] whic , " j na ) 
7 1 pit f etl l can be seen ‘ plainl m lig. 3 
ial ( nultipl ad dy e movement I Looking trom th front. it is hidden Ix 
( ter end ft this lever This te hind the nain motor ds its ving 
wed alm ! variation im the 30-fo ‘ 
wel, or as clos can be tained b Hand control of) th | ement 
retul m hin method obtained by the standards near the tao 
pets at the side of the table on each sick 
DIVING THE TABLI of the bed These control the air valves 
fhe main drive is the too-horse-power that operate the clutches beth for regular 
notor shown in Fig. tr. and in much mors and cross planing 
tail in Fig. 6 Che reducing gears Phe driving mechanism 1s entirely of 
m the motor to the celutehes, which © steel Starting with the bevel pinion at 
near the floor, give both the forward © tl frout of the el hes and under the 


is seen 


the bull wheels running both on 
and in the 
bull wheels all possibl 
ellowing easy 
cap to the 
out 


is believed to be a 


bull 


to msure 


\IL BEFORE MOUNTIN 
Ol SID] OWN 
S and 10 fhis centra! bearing runs 
the box formed by the central port: 
f the bed: in addition there is a shat 
running through the sleeve and into tl 
bed on each. sick The hole in the bee 


at the left of Fig. 15 and comes 


just behind the 


| he 


man's bent arm in Fig. 12 
witl 
the’ shaft 


shaft is stationary, the sleeve 


box in the center, giving thx 
and yet 
off th 
and pulling the shaft 


This 


construction 


support 
removal by taking 
bearing 
through the side of the bed 
new 
Che bull 


wheels are 


ind consequently the 
half 


pinions 


cut a pitch apart 


the steadiest possible pull on 
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the table, the rocks being of course set 
to correspond 

The bull wheels are 15 inches face and 
are of 1 diametral or 3.14-inch circular 
pitch, having 8o teeth and being of course 
80 inches in diameter on the pitch line or 
82 inches outside diameter. This would 
make the tooth 1.57 inches thick on the 
pitch line, and the two present 47.1 squar¢ 
inches of steel at the pitch line to drive 


the table against the tool 


The bull wheels were cut on the reg 
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ordinary way 


THE Cross Rau 
cross 


mated from the 


is long enough to 





. 
FIGS. 13 
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positive stops and was 
more accurate than 


themselves in_ the 


THE loot HEAD 


rail can be esti 


man standing beside it in 
in the other views. It 
admit the full travers« 


be raised 12 feet 2 








BORING MACHINE ON 





ws 


There are two motors for the cross 


slide, one of 20 horse-power for vertical 
travel and another of 7'2 horse-power to 


move the tool heads along the cross slide 


getting them up to the work 


The small motor is shown at the left 


end of the cross slide in Figs. 3 and 7, 
and the larger or hoisting motor at the 
yp of the upright in- several views 

| tool-traversing motor 1s connected 

rough friction clutches, and a= safety 

ice is provided whi prevents throw 








I 15. FITTING HE ) N 

r @& r, but the racks we t 

n a planer in 56-inch’ sections with 
formed planing tools lwo heads were 
used and tl tools set very carefully to 
the correct distance apart for as many 
teeth as decided on When these were 
cut, distance pieces were used to show 
the correct movement for one head: then 
his was ked and the other head moved 


Phe use of distance pieces 

















t wor if 
i’ peed | 1 i’ 
mute Witl 
= 12 ! t 
‘ ] t t 
so inches pe ! 
, 
itself travel w 








v t 1 nism at thy 

t iv motor Is con 
re | ting screw nd 

‘ pp \ dele 

lly 

| eley uv t the ¢ ss rail 
held tirn t both top and bottom and 
nut in the cross rail agaist a shoul 
cered end jy i square pocket This pre 
is to take « f the thrust from 








the slotter bar; but should any loosening 
or other trouble be experienced, arrange- 
ments have been made to brace or clamp 
the cross rail to the uprights. 
Power for the cross planing is obtained 
m the same 50 horse-power motor that 
the 


This motor 1s 


Le tails 


lrives slotting bars 


hown in Figs. 4 and 5 of the 


peration are reserved for the slotting- 
echanism description 


| > | “ke 4 +} 
rig, Il 18 a DacK view OT tit 


AMERICAN MACHINIST 


tion. This is for raising and holding the 


slotter bar in its extreme high position 


January 2, 1908. 


it in many respects, is the mechanism for 
driving the slotter bars and the tool heads 














when using the machine as a regular _ for cross planing, as shown in Figs. 4 and 
planer 5. The motor on this side is of 50 horse- 

\lthough some idea of the size of the power, and the gearing and clutches are 
tool head is obtained from the general of the same design as the main drive but of 
views, the whole takes away something smaller size; but here the similarity ends. 
from the parts; but in Fig. 9 we have a Instead of being carried straight 
comparison that is almost startling. The through the upright into the bed as in 
hight is 7 feet 8 inches, and it has a ver- the main drive, the power in this case is 
tical-feed movement of 4 feet. The whole transmitted through the bevel gears to the 
































AND 


UPRIGHTS 








FIG. I9. USING PORTABLE DRILL ON 
before mounting on the uprights and 
hows the arrangement of the feed gear 

, very plainly; the motor is to be 
uunted on the farther end 
lhe forked levers at each end, in front 
f the gear cases, shift the driving pn 
n on the square shaft (not in pl n 
11), to throw the ri In or 
oft n with the irge gear s WI 
his is on a short shaft running to the 


bat \t 


is a worm and 


the slotter 


} . 
arrives 


forked lever 


orm wheel which moves a single-tooth 
inion, the tooth being just visible be 
tween the bearings and in its lower posi 




















ANGLE 


BLOCK 


FIG 20. 


bloc 


swung around by 


he ad does 


or clapper 


not swivel; but the tool kK 


box can be 


the worm at the top, which works in teeth 


ut in the upper edge of the apron seg 
ent. The casing at the top conceals the 
gearing for the slotter-bar movement 
The two hex-bolt heads below this are 
for adjusting the tool slide by hand, one 
for verti movement and the other for 
ing the tool head horizontally along 

{ rail 

SLOTTING AND Cross PLANING 

On the opposite side of the machine 
from the main drive and very similar to 


TABLE WITH RACKS AND SLIDES 


square vertical shaft at the right. This in 


turn transmits the power through bevel 
and spur gearing to the horizontal square 
shaft running along the top of the cross 
rail, as seen in Fig. 4 and other views 


[his shaft carries a pinion for each slotter 


bar, which drives a large gear inclosed in 


the 


there is a 


casing over the tool heads; 
pinion on the same shaft with this which 
gears into and drives the rack on the back 
f the slotter bar. The pinions on the 
square shaft slide and can be thrown out 


of gear so that both slotting bars can be 


used at the same time, or they can be 


used independently if desired 
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The maximum stroke of the slotter bar 
is 8 feet, and the length of stroke is con 
trolled by the disk shown at the top of 
Fig. 5, just above the motor. This disk 
carries a Fig. 4 
but not in the 
three 


worm wheel, shown in 


and is driven by 
the 


vertical 


Fig. 5, 


just over main bevel 


the 
disk has on its 


bevels 
which drive 
[his 


justable stops which can be set at any de 


square 


gears 


shaft rim two ad 
sired point and which reverse the air pres 
sure on the clutches by throwing the valve 


to the right or left through the mechanism 


shown. The hand bar enables the strok« 
to be reversed or controlled by hand 
The bevel gears shown at the bottom of 


the round vertical shaft transmit the feed 
to the tool heads from the other side of 
the bed, as previously mentioned 

lhe slotting tool is held in a head which 
has a cross movement by hand with a 
ratchet as shown, so that the tool can be 
adjusted to the work without moving the 


whole tool head. 
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When cross planing, the tool head 
strikes the roller in the center of the cross 
rail (see Fig. 2) and forces this to raise 


the weight and lower the tumbler bear 


ing of the square shaft by the connections 
shown at the back of the cross rail 
11. This keeps the square shaft supported 
at all times and yet does not prevent pas 
of the heads 


sage 


[THE PNEUMATIC CONTROL AND FEED 


A 30 horse-power motor is used to drive 


the air which supplies com 


pressed air for both the clutches and the 


compressor 


pneumatic feed, this latter being one of the 
This like 


a large air compressor for this work, but 


novelties in this design. seems 
on short work the clutches and feed oper 
ate very frequently and require conside1 
able air 

[he starting, stopping and reversing of 
the table are 
valve easily 
the 


under the control of a small 


moved by hand 


head in Fig. 1, be 


and shown 


under right tool 


“J 


air to the feed reversed au- 
end of the stroke by a 


main 


cylinder is 
tomatically at the 


connection with the driving-gear 


train to the tavle when planing is -being 


slotter gearing when the 


feed are obtained by ad 


mds in the slotted 


cting ré¢ 


cranks at the end of the cross rail, thes« 


being graduated for definite feeds Che 


whole heads do not swivel, but an angular 
feed is obtained by using the cross and 
vertical feeds of the tool heads at th 
same time in such proportions as_ will 
give the desired angle. For this purpos« 


the graduations on the slotted cranks are 


Tt great assistanc< 

When being used as a slotter or when 
he heads are used to plane crosswise of 
the table, the work must be fed to the 
tool by moving the table itself toward the 
tool. This feed is also pneumatic and can 
be seen in detail in the foreground of Fig 











FIGS 


Che standards for controlling the table 
movement by hand, as before mentioned 
and as shown on both sides of the planer, 
hand slotter 
bar travel from either side of the bed as 
well as from the reversing disk 
trolling stand has two sockets, the upper 


also allow control of the 


The con 


one being connected to a shaft running 
down through the other arid connecting 
4 with 
the hand lever at the reversing disk, by the 


by the curved rod shown in Fig 
shaft running through the upright. Only 
one handle is provided for each side of 
the planer, so that errors are not likely 
to be made in moving the wrong lever 
The change of from 
or the 


drive slotting to 


cross planing reverse is through 
the bevel gears on the square shaft just 
above the cross rail at the left of Fig. 4 
The upper bevels drive the slotter bars 
through the spur gears shown, while the 
wer pair, through the train of spur gears 


shown, drive the heads along the rail for 


cross 


planing 




















21 AND 22. HANDLING. SECTIONS OF THE TABLI 

low the table [his is connected with 6. The valve of this cylinder is driven 
the hand lever at the left so that it can from the same gear train as the other, but 
be operated either by hand when the _ it differs from it in having a stop for 
handle is in the lower socket or by the regulating the travel of the piston. The 
tappets in the usual way [his valve ad- hand wheel at the right, through the bevel 
mits air to either the forward or backing gears moves the screw to any desired 
clutch as the case may be, and in this way place, carrying the right-hand block with 
handles the 100 horse-power very satis it. This block forms a positive stop for 
factorily, making an all-gear drive with the left-hand block and so limits its travel 


everything positive except the clutches 
3eyond these the drive is the’same as any 
planer, except that it is very heavy 

he feed for the tool heads 


is obtained from the horizontal cylinder 


pneumatic 


shown in Figs. 6 and 7 above the gearing 


‘ 
[he piston rod to the left carries a rack 
vertical 


on the 


which meshes with a gear 


feed shaft just above the bevel gears 
which transmit the feed through the bed 
to the other side The feed movement is 
constant at all times, but it can be cut 
out by closing valve which cuts off the 
ir supply 

The valve controlling the admission 


[his block operates through a _ pawl, 


shown on top of the wheel in Fig. 1 and 


at the side in Fig. 6, which works in the 


gear just visible behind the housing. Re 


gulating the travel of the piston deter 


mines the number 


if teeth the pawl picks 


up at ea novement, determining the feed 
n the usual way [he other hand whee! 
nects or throws out this feed mechan 
f t in driving works whet 

eg planing is being done 
[he air compressor pumps into a re 
wl e st with its pressur 

the vitcl lin Fig. 7 








Pa) 
PROVISIONS FOR TRUING THE WAYS AN 
L ABLI 

One of the most striking novelties 10 
the design of this machine 1s the pr 
ision for truing the ways in both be 
ud table when they wear enougl » make 
it necessary or desirabl [his is an un 
usual provision, but it is also an unusual 
machine, and must be made self contained 
n evel wa In all tl 1eWws howimng 
the end of the ble will be seen finished 
trip ( pads OVE! ll ree tT th Wavs 

th the f] Ss ind h \ thes ire 

rry tl tool head r truing up the 
W 

It will also be seen that inside the main 
flat ways are pair of auxiliary ways, 
one V, the other flat They are the tru 
ing ways, which have been finished with 
a high degree of accuracy, as on them 
depends the alinement of the main ways 
after being trued Thev are not used ex 
cept for this purpose 

In order to use this device, the table is 
raised a shght amount, inch, or as 


much as may be necessary, and supported 
in this position on sliding blocks which 
fit the auxiliary or truing ways. The 
truing heads are fastened to the table 
and the ways trued up from pockets 
in the center of bed Then the heads 
ire transferred to the other end of the 
table and the other half of the ways fin 
ished The truing heads are taken off 


the table and placed in the center pockets 


with the tool inverted, and with this in 
position the table is run back and forth 
until the table ways are planed 

The building of such a machine as this 


involves many difficulties as, on accoun 
of the s1 of the pieces, they have to 
be machined by portable tools and many 
improvised devices brought into use 
Then, too, the erection 1s more istly in 
( r\ Way, as tl parts must b handled 
different nd it is much harder to secur 
perf ilinement of pat in the case 
f tl bed and ( ble Planing t 
hed in sections and having them line up 
accurate] enough to be scraped to 
bearing requires the best of work; ever 
step must be tested te be sure that the 
finished machine ts right 

Some of the machining operations are 
shown in Figs. 12, 13 and 19, and these 
Iso show the advantages of portabl 
Loring machines for nv large work of 
this kind In ig. 13 half the table ts 
being used as loor plate for the bor 

| chine while the bearings are being 

ed Hig ») shows a rather unusual 
pplication of portable drill in drilling 
the bolt holes in the side of the table for 
the bolts that bind Ives together 

| . bling 1 \ n igs. 1 
6, 17, 18, 21 l | 1CWS QIN 
( | t] { ) DT ccs ot re¢ 

nx. equire 1 e study n descrit 
ti t vy the difheulties of handlin 

1 Cay pi the numb f times 
hat st Ie aon ( t- then wet 1 
rope ] 1 | lf pl 9 eat.t “] . 
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seem very much to handle with a crane, 


and yet it weighs 35 tons or nearly twic« 
coal car carries 


much steel that 


ns Yr. =. & 


a> ds a 





Balancing for High Speeds 


By Wan. E. Snow 
With tl dvent of the steam turbine 
dsth teh speed electric enerator has 


arisen the necessity of m 


ince of the rotating parts than is nec 
essary in reciprocating sets The fly 
wheel of reciprocating engine may 
be balanced with = sufficient accuracy 
upon a pair of ordinary “parallels,” as 


the two carefully leveled — steel sur 
faces are called, and will run very 
smoothly at ordinary speeds \ turbine 
bucket wheel balanced in the same man 
ner and weighing but one-tenth as much 


would vibrate 
to be 


i serious 


st) badly 
detrimental t 


at high speed as 
) Operation and even 


menance to safety The reasen 


ior this is apparent from a study of Fig. 1 


lhe bucket wheel B is supported by the 


shaft S upon the parallels P P, which con 


sist of steel edges carefull ground and 
leveled. In this position the wheel will 
slowly rotate, coming to rest when _ th« 
heaviest pomt His lowest Weights of 


various sizes are now tried upon the wheel 


at the point II’, which is the light side 
and directly opposite the point H. When 
a weight has been found that just off 


HH, it is either bolted on 


sets the surplus at 
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running balance, though it may be stati- 


cally balanced, as in Fig. 1 


Such a wheel, no matter how narrow, 
will shake badly at a high speed, while 
in a wide wheel the vibrations become ex 


ceedingly violent. In the long armatures 


of high-speed generators this variation of 


the centers of gravity of the masses from 
the axis of rotation is found in its most 
aggravated form. The elimination of this 
trouble demands some form of balancing 
other than the static, and I have adopted 




















FIG, 4. SUSPENSION BAR FOR RUNNING 


BALANCE 


tie following method with satisfactory re 


sults 


\ piece of high-grade ‘tool steel 4, 




















at Il’ or a corresponding amount of metal in Fig, 4, 6 inches long, and 2 inches wide 
is removed at 17, and the wheel is said to” by 3¢ inch thick, is ground down at the 
be in balance This would be true if the center C to an even thickness of 0.005 
wheel had no thickness, but this, of course, inch This gives a cross-sectional area 
lot the cas t ( of o.o1 square inch. Assuming the 
If the hea p f happens to he so lo nsile streneth of the steel to be only 
~ = 
5 B B 
S 
to) S 
P p . 
Le | 
P P 
- [¢ 
] = J - 1 
FIG. I FIG. 2 FIG. 3 
IAGRAMS OF STATIC BALANCE 
ted that the center of gravity of its 60,000 pounds per square inch, this will 
ss lies in the axis of rotation NV M of — safely support a dead load of 600 pounds. 
e wheel, as in Fig. 2, then the wheel \s the wheels to be balanced weigh less 
still in perfect balance regardless of than 300 pounds each, this tlexible piece 
ts thickness [his is rare if ever, the f steel is amply sufficient for their sup 
se. Ordinarily the center of gravity of | port and is far less delicate than it looks 
e mass /7 will not he coincident with One end of this steel piece is inserted 
xis of rotation of the wheel, vary ina shank D, as in Fig. 5, and is secured 
g according to its thickness, as in Fig n place by a pin. The shank D is then 
In this case e heavy spot // lies placed in a radial drill or any other suit- 
msiderably 1 ne sid f the axis of able and convenient support. From the 
tation and the wheel will not be in true other end of the steel piece 4 is suspended 
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a stem &, also held in place by a pin 
Chis 


pointer or index F extending some 2 feet 


stem FE is provided with a long 


or more below it The wheel to be bal 
anced is placed on the stem £, which just 
fits the bore of the hub, and is secured m 


the collar A Fig. 6 sh 


idyv for 


position ws 


by 


the wheel in p balancing 








FIG. 7 Fic. 8 
DIAGRAMS OF RUNNING BALANCI 
In this case we will assume that the 
heavy spot // will be at one side of the 
center of the wheel, so that the center of 


gravity of its mass lies at an appreciabk 


distance from the axis of rotation N M, 


as in Fig. 7 The wheel will now seek 
a position of equilibrium, as in Fig. 8, 
the index / indicating the position and 


magnitude of the mass H. Metal is now 
removed from the wheel at the point 
until, by trial, the axis of rotation NV M 
is brought to the horizontal, which con 
dition will be satisfied when the index / 
stands exactly perpendicular The rela 


tion of the wheel to the flexible steel sup 
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port is now changed by giving it an eighth 


Or a quarter turn, so as to bring anothet 
portion of its circumference under the in 
fluence of the balane: 

[he remaining portions of the wheel's 
circumference are all caretully tested in 
the same way; if, as is often the case, mors 
than one heavy spot is found, each is 
carefully corrected by the removal f 


metal. When the wheel can be set in any 
position throughout the entire’ 360 degrees 
without appreciabl detlection of the 
pointer /*, it will be in perf running 
balance It will also be found, 1f placed 
upon the parallels, to be in perfect statx 


balances 


Although steel forgings are commonly, 


supposed to be of a much more even 
density than castings and therefore are 
more easily balanced, this is not always 
the case Irregular hammering and _ the 


presence ol larg quantities of scrap al 


ways a variable factor—frequently pro 
duce very uneven forgings. The bucket 


wheel in Fig. 9 is a good exampk 


of this fact Nearly two pounds of 
metal were removed at the holes \ 
to bring this wheel to a_ balance 


Che equivalent of this metal is seen in the 
the 1. The 


and 


weights |” below whee holes Rk 


are for construction purposes being 


equally spaced have no effect upon the 
balance of the wheel 

In view of this great irregularity even 
in forgings, and especially when one ré¢ 


members that an unbalanced weight ol 


only one-quarter of a potind, on the rim 


of a 30-inch diameter turbine bucket 





wheel having 


a peripheral velocity of 1378 


feet per second, causes a_ centrifugal 
torce in the disk of some 11,000 pounds, 
the necessity for an extremely accurate 














rit {) \ STEEI URBINE DISK SHOWING 
META REMOVED TO PRODUCE RUN 
NING BALANCE 
running lance of the rotating parts of 


all high-speed apparatus is apparent 





afs the South increased the 


number of its cotton spindles by 6,007,000 ; 


In ten ye 


it produced in that period over 103,090,000 
bales of cotton, and in 1906 its mills used 


about 2,375,000 bales of American cotton, 
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general views, this machine is of interest assembled. The object of 
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A Hobbing Machine and Dyviding-head Tests 


How Accurate Worm Wheels for Dividing Heads Are Hob- 
bed in a Special Machine and the Heads Afterward Tested 


SPrECIAL CORRESPONDENCE 





We illustrate as the first feature of th: rror was too small to be detected. With [HE HoppinG-MACHINE OPERATION 
article a special worm-hobbing machu this new machine an average accuracy 1s . , ' , 
cle I : : Referring. to the drawings showing the 
recently built by the Cincinnati Milling attained which is much better. Of a large ‘ 
F : ; : : \bbing machine, Fig. 5 shows a vertical 
Machine Company, Cincinnati, Ohio, for number of test sheets recently examined ne 
1 1 ° 1 sect roug 1e » Spindle; ig. O 
making the worm wheels used in its divid the record on all of them runs eithei ction through the hob spindle 2 
ing heads \s will be seen from th 1.00025 Or 0.0005 error in indexing a section through the worm case at the 
half-tones Figs. 1 and 2 and the lin The worms and worm wheels are réar of the machine for driving the main 
drawings Figs. 3 and 4, showing various” lapped tn place at the time the heads ar worm wheel, as seen also in the other 























FIG I FRONT AND REAR VIEW OF WORM-WHEEL HOBBING MACHINE FIG ; 


this is to drawings and _ half-tones Fig. 7 shows 


ing construction; while naturally an ex smooth up whatever slight unevenness sections of the feed arrangement. The 
pensive special machine to build for a may have been left on the worm teeth hob spindle is mounted on a slide and is 
mplishing one operation, its builders by the hob. For this lapping process fed vertically into the work. This is 
teel that the expense was warranted in each bench is provided with a small motor accomplished by means of the cam 
it it enables them to make better worn nd by placing a small grooved pulley on shown on the drawing, Fig. 7, which 
eels than by their former metho the indexing shaft of the head at the place is driven through the train of feed 
Iracy used to range from whee! where the indexing crank belongs, this gears clearly represented in the other 

Id inde: ith a maxn lapping-in process can proceed while the drawings 
0.0015 on an & sembler is busv at work o1 her parts \ssume that a cut is ju:t starting: 
¢ head slide carrying the hob rests on that part 











of the cam which is marked A in Fig. 7 
Then as the cam revolves from left rt 
right it feeds the hob up into the work 
gradually until a point at about B on th 
cam face has been reached. From this 
point around to C the periphery of th 
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IgOs 


cam is a true arc of a circle with its cen 


ter D 
the 


cam travels 


at 


rotates in tl 


ease itself 1 


Clearly, 


from B to ( 


1e 


n 


wi 


Its 


nm 
‘Pe ) 


then, 


end of the vertical stroke 


1 
TK 


own cut 














i 


indicate 
While th 
the hx 
and has a 


by 


»b simp! 
1 
chance 


removing 
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the 
a stop. 


starting box, rele 


and the m« 


ases 


tor to 


comes 


DIVIDING-HEAD TES‘?S 


In connection with the foregoing de 
scription of this special machine for hob 
the fol 
lowing particulars of some of the Cin 


bing dividing-head worm gears, 








starting lever 


workman s emory detailing each 
item on the test sheet is reminded of 
the standard of excellence required and 
the test to be made on each of these parts 
It is evident that the accura y tests can 
not be made until all of the mechanism 
has passed inspection. On all the accur 
acy tests the American Watch Tool Com 




























what little 


of spring in the parts; 


it also 


b ( about 


1S 


metal 


smoc ths 
one-eighth 


may 


the 


be left on 


This 
of the 


cut. 


while doing 


account 
this, 


distance 


“ircum- 


ference of the circle and it is during this 


interval that t 


’ 
he 


ste pp. d elec trically 


The drawing sl 
1S geared to the 
ratio [his hand 

at the sid i 
slidk It carries 
nears the end of 
contact wit! ] 
between the arms 
movement of this 
current throug] 


cam sl 
wi eel 1s 


machine 


machine is autom: 


ite ally 








cinnati Milling Machine Company’s meth pany’s test indicators are used. These are 
ods of testing these heads should prove of graduated to read to thousandths of an 
interest inch, and the graduations are so far apart 
Fig. 8 is an exact reproduction of a test t it is easy for experienced work 
‘ 
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FIG. 3. WORM-WHEEL HOBBING MACHINE 
sheet of a 10-inch dividing head inspected man to estimate halves and quarters of 
September 18, 1907 This sheet was a thousandth 
drawn at random from a lot of fifty. The 
inspection is made as nearly as practicable Lk NG THE Taper Hout 
in the order in which the different items [he first test is made to prove the truth 
are listed on this sheet f the taper holk the front end of the 
First of all, attention is given to the = spindlk [his is shown in Fig. 9 , hol 
different parts of the mechanism, each of low test bar, accurately ground and pre 
which must come up to the required stan viously proved for curacy, 1s inserted 
dard before the workman passes the head the taper hole of the spindle. The t 
1 to the nspector At first glan it di I int rest n the outer end of 
ight appear t hese items need not t b t distance of 18 inches from 
tl est sheets, since any good _ th I t spindl When this bar 
workman would naturally give these de s re t exing mechanism. 
tails his attention whet ssembhi the eI iy be read direct from the in, 
head Hows xperience has proved licator dial [he maximum error allowed 
t ¢t 4 is ' ‘ ke p thic ¢ } 0.00TS I In present instance 
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SWIVELING TEST 
Since it is expected that the dividing 


head will sometimes be used 
work spindle clamped in any position 
ugh which it may 


tween the limits thre 





swiveled, this company also makes a test 
determine whether or not the spindle 
swivels in a plane perpendicular to the top 
f the tabl In this test the d is set 
: s to bring the spindle in tical 
position The test bar is inserted in the 
spindle as shown in Fig. 9 he indi 
cator is then mounted on a stand similar 
that shown in Fig. 10. ‘This 1s sted 
iwainst the face of the vertical surta f 
| 
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R.H, Worm & Wheel 
Ratio: 120\to 1, 6 Pitch 
| 
\. 
j 
=A , 
Leit and End Elevation 
HOBBING MACHINI 
OF CENTERS the test ble ck: by taking several re dings 
eC test te ' ong the side of the test bar th parallel 
o the tu ind tail relation of the bar with the face of the 
; -] \\ | y 1] ertical surface of the test block 1s at 
- s of the nee determined. In the present instance 
( ' t in this 1 error found was o.oo! inch, while the 
. s'. maximum allowable error is 0.0015 inch 
; \CCURACY IN [NDENINE 
large ¢ ( 

pted tor eve 114 f the dividing eads 1s alse 
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FIG. 6. Section through Wor Box 
ETAILS OF DRIVIN 
vas 0.0005 as the maximum ul slots is ins 
tive error found in any one-fourth 0: the other slots 
the circumference of the disks lhe max Ing Wl h speci gag 
imum error allowed is 0.0015 made 0.00025, 0.00 
ct below stand ‘ 
TRUTH OF HEAD CENTER that anv given gae 
Since accuracy in the other parts of a “cates the eri 
dividing head is of no very great value slots into whi 
hen doing work between centers un In addition t 
ss the head center itself runs tru ler e some 
his part is also tested as shown in Fig shown 1 this 
13. The process of this is a repetition of Interesting of the 
former tests, except that here the n howr big 








linement 


nechanism and 


lose limit 


he 


present 
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yether on 1 arbor whi is th A cnn 
e tape! hole of the spindl means of the index 
t is made by indexine in the mar 


nd scribing ir line 5 S \ ( 
e of the disks eans of th » this ti apr 
mairat show1 rin d Wn cri ( v 
isks 1s then rem f} ( ai 
“ad. and he ] tl Vist t] \\ 

is loosened and on f the 
volved 45, 90, 135, 180 degre Ys 

in ¢ ich case tw or tn ill ! 
ought in exact alinement wit! peated 
- and th plates caret l] Ste 1 t 
wether: then the other hair lines disks, slots ink 
ined ft alinement under a_— are milled int 
magnifying glass [heir non make these slots « 
indicates the error in the index the work is re 

may be estimated to very head and the sk 

s by an experienced man. In ing up any tw 

instance the error recorded in the above test 
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FIG. 5. Section through Hob Spindle 
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1 other small parts 


1 


of any particles of dirt that might other on it small screws and 

wise lodge on the work. These com of a piece of work that they may be 
pressed-air tubes are located at every assembling, as well as some of the smal- 
bench and at every machine in the shop. ler tools which they are using. The men 
[he men are supplied with canton-flan- on the main assembling floor usually lay 
nel rags instead of cotton waste and find ynne of these rags over parts of the ma- 
many uses for them; for instance, spread chine as the assembling proceeds, to pro- 
ing lean rag on the bench and placing tect such parts from collecting dirt or 
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possible injury. They also lay a rag over 
the table of the machine, 
it becomes the place for laying wrenches, 


in which case 


etc., used in their work. 
The 


flannel r 


that it finds the 
much effective than 


are a better fire risk; they 


company states 


ags more 
waste; they 
do not drop lint into parts of the ma- 
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FIG, II rESTING ALINEMENT OF FIG, I2 
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FIG. I4. RIGIDITY TEST 
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chine and are more durable than any 
thing else that they can buy and are at 
the same time cheaper. These rags ar 


washed every day in a laundry especially 


fitted up for this purpose 





Using Electric Flat Irons in an 
+  Engine-repair Job 





Electric flat irons are not generally used 
in machine shops, but they recently came 
a crank-pin 


hor 


500 horse 


in very handy in replacing 


on the high-pressure side of a 
power cross-compound Russell 


engine 


The new crank-pin was six inches in 
diameter and had to be fitted into th 
crank disk which was five inches thick 


As this would have been quite a propo 
torches, it was decided to 
An 
placed centrally 
in the hole in the crank disk and 
o! 


sition for blow 
flat 
diameter 


try electric irons iron bar 314 
inches in was 
a number 


General Electric six-pound flat irons 
were distributed between the bar and the 
wall of the hole in the crank-pin. It took 
four hours to heat the sufii- 


ciently to allow the crank-pin to be slipped 


crank disk 





in. This arrangement had the advantag 
of providing uniform heating and of keep 
ing the parts clean 

The tenth half-yearly bonus payment at 
the Remington Typewriter Factory, ot 
Wyckoff, Seamans & Benedict, Ilion, N 
| took place December 24, 1907 lhi 
bonus plan has become a regular fixtur: 
at the Remington works, more than $130, 
000 having now been distributted in this 


way to the most efficient of the employees 
who have been able to retain their posi 
tions for ten years and more [in the 
factory hall on this occasion $13,800 in 
gold was distributed among 276 selected 
workmen, including 2 thirty-year, 13 twen 


ty-five year, 40 twenty-year, 84 fifteen 
year and 137 ten-year men. The certifi 
cates and prizes for good suggestions, 
adopted during the last six months were 
awarded at the same time. 
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The Cincinnati Milling Machine Co. 
TEST SHEET FOR DIV. HEADS. 
( 
Eccentric w fre 
Spindle 1 ‘ 
Split ring ik 
Crank ws ‘ “ I } 
No shal t 
Index pins tit hole 1 ‘ te 
No noise in gears, tre gear sring 
a 
Stop for side plate locks plate rmil 
No back lash in ¢ rs, Limit % |! 
Vernier flush with ivel b i 
No marred r oi 
Block swivels lewre iow horiz« 
beyond rtical 
Smooth hole pindle 
Tail stock ha ine on swivel bloc} 
Elevating center hi er marks - 
Center in head | bearing 
x bere 
Front t pert true iD sj il¢ nad ol 
test bar WS 
Front taper hole pindle tre ont WAS 
Spindic in line with tee slot in table outer e1 
Is te bar wl 
Spindls h tec tis le n ‘ We 
Dail ‘ i ne with Luree end ul 
‘ 
Head «« < rh ) ~ j nd ul 
Back taj pindie true t test bas 0S 
Spindle per rt e at outer end of 1 
bar Wlo 
Error in wor hie s a pl WLS 
Cente r stru nt = Ue 
S/, pp Orde? Size Die. llead Numbei 
, 4 * i ‘ 
Date Assembled 4 
/ 
Assemble; NA 101007 Name 
/ 
Date Inspected _ZLLA-A Inap 




















CLEANING AND “RUNNING IN” DIVIDING HEAD WORM WHEELS 
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Chain-stud Recessing Machine 


An Interesting Machine Built by Hans Renold for Chain 
Work and Which Shows Chains in Machine Design 


EDITORIAL CORRESPONDENCE 


the ends of chain studs, -and 





1] ne lesigners and engineers lhe visitor is struck with the simplictiy cessing of 
wl appreciated the great advantag with which motions that ordinarily in their operation is entirely automatic. 
chain g Ing possesses tor power trans volve trains of gearing, bevel gearing, Figs. 1 and 2 show the front and rear 
mission; but few have given the subj« levers and so on, changes of motion from views of these machines in half-tone, 
sufficient study to recognize the chain as circular to parallel, and vice versa, re which gives a good general idea of their 
an element in machine construction. In ciprocating motions, a number of motions appearance, while the details are shown in 
this respect a visit to the works of Han from one source at more or less remot the line illustrations that follow 
Renold, Ltd., Manchester, England, will parts of the machine from the driving Fig. 3 shows a front and end elevation 

t sprocket, are obtained with a chain, in a The hopper 4 is designed to hold one 


be something of a revelatio 
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FlG. 2. REAR VIEW ITH CHAIN DRIVES 


FIG, I FRONT OF STUD-RECESSING MACHIN 


greater portion of the machinery used in simple manner that would otherwise have 
known required mechanism complicating the de 


the manufacture of their well 
setting of drills, requires no further 


chains is of their own design and con sign 
tention during the day than for a 


struction In designing these machine 

very naturally the seemingly unlimited Horrer 
possibilities of the various types of chain The following illustrations and descrip 
are given consideration and the right tion of a recently constructed machine the fountain. This can lx 
chain used in the right place This, they we had the pleasure of seeing in operation 
t essential, as upon this has one or two examples of the advan 


point out, 1s most 
selection success or failure n de- tage of chains in machine construction at the top for the purpose 
rhe work of these machines is the re \ll motions emanate from one 


pt nds 


day's work, is filled in the morning, and 
the machine, except for sharpening and 


Hotps A Day's Work to watch from 12 to 15 machines, to see 
that no foreign material clogs or chokes 
deiected in the 
fountain B, Fig. 1, which has an open 
front, partially closed with a cover hinged 


cam 
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shat e outside of the tram 
the rear of the machine, this shatt being 
carried in capped bearings most c 
venient for assembling and = attention 
this cam shaft is driven throug 
medium of bevel gears, worm and 
wheel ach stud passes throug 
following evolutions 

Selection from mass in_ hopper 
2. Deposited on incline plane. 3 he 


to tountain Conversion trom verti 


t+. 


cal to horizontal position. 5. Column 1m 
fountain checked off 6 Fed torwara 
aml located under clamping lever 
Clamped ready for drills to recess. $8 


Advance and return of drills to recess Ly 


» Ejection of recessed stud it 
% | 
trl 


WHERE ALL MOVEMENTS ORIGINAT! 


(hese motions originate from tive cams 
and one chain sprocket mounted on the 
cam shaft alluded to lhe hopper is s 
made as to allow the blade ( igs 
and 5, to pass up and down through 


1? 


of blanks The blanks roll ont 


lass 


the upper edge of this blade; when th 


blade gets through the mass, those that 


are carried by the blade roll off onto an 
inclined plane and slide down lengthwise 
of the fountain D, Fig. 4. They are then 
11 vertical position and have to be d 


posited upon the pusher-up £/, Fig. 7, in 
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18 
horizontal position [his is accom 
plished by a rack reciprocating in bearing 
ig. 5, Operating pinion G, which 
rrier // to pass through an angle 
f go deg [he carrier H has ad 
ble fing plan view of which is 
I Vn t y. O \dj ] stops / are 
xed at A, Fig. 5 
WI the points engage with these 
/p S¢ the hngers to open very 
lightl ne llow last stud in the 
untain to drop 1 ws onto an ad 
istable stop bet This locates tl 
tud that it will be correctly deposited 
pon the pusher-up. When the carrier 
ur wa from these stops, a spring 
closes the ws onto the stud, and th 
WS are again opened when they get into 
horizontal position through the wings 
L, Fig. 6, engaging with pins M, Fig. 7 
The stud is then deposited into the 
rusher-up which carries the stud onto 
jaws [his motion is obtained through 





roll 


clamps the 


actuated by a cam 
foot P 


medium of the cam and 


a series of levers 
at VU Phe 
stud through the 
roll 


recess 


the 


pressure 
while the two drills advance 
the stud 

medium of the 


cam (/), 
simultaneously 


levers R 


and 


through 


ig. 3, and cams S, Fig. 8. This describes 
the complete cycle of operations 
[HE SAFETY Devici 
[he interesting application of chains to 
this machine will be observed in Fig. 1, 
which shows that the driving mechanism 
( Si of an open and crossed leathe: 
belt for the two drill spindles, and on 
light roller chain which drives the whol 
of the motion hese, it will be noticed, 
e all driy from one cam aft at th 
ir of the ine, all three being drive 
l ( ( | intersnalt 1] 
p t on this 1 ine is wi 
sectior ), and contains a safet 
i reasor hat, with ¢ n 
ving motion re made _ positi 
ere ] 1! oft coi n lip as wit i 
ther bel positive feature, whil 
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giving the greatest ¢fhciency necessitates 


at the same time some provision for safety 


in case of mishap, such as seizing of bear 


ings or other contingencies A thor 
oughly efficient and simple device 1s her 
shown 


the 
hub of sprocket [ 


Busl 
JUS! 


seen that 


Be 


loose upon 


It will sprocket 7° 1s 
the 
is keyed to the bevel-gear shaft 
of hardened tool steel, wit! 


p’ and UY are 
holes to admit of the correct size of wir 
sufficient to drive the machines but small 


enoug in case of mishap, when, 


yf course, the machine immediately stops 


extremely simple matte 


to remedy the cause of stoppage and 


erely put in a new piece of wire 


[HE LUBRICATING PuM1 
[he great speed at which this machine 
runs necessitates the use of oil as a cut 


ting lubricant; it therefore becomes neces 


sary to have a pump attached to the ma 
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carrying the sprocket has its bearing in 


an eccentric sleeve which can be turned 


round and clamped in correct position by 
bolt BB, Figs. 4 


means of the wedge 


and 5 





Molding a Three-way Recipro- 
cating Valve 


By W. W. McCarTErR 


a mold 


for a casting such as that illustrated may 


Che method employed in making 


from the conventional three-parted 
that 


differ 


flask jobs, in the intermediate sec- 


tion of the flask, which is usually termed 
‘cheek,” is no longer used as such im- 
mediately after it has been lifted from 


but it is returned to the drag 


rt of the 


the pattern; 
through- 


up, 


sani 


of coring 


and becomes a pa 


out the entire operation 





FIG, Y 


SOME OF THE INTERESTING DETAILS 


chain drive 
the 
delivery 


of 


Lhe ot a 
the 


convenient 


chine adoption 


enabled pump to be put in most 


position, near the 


point and not too far from the source 


supply, as will be seen in Fig. 2 


Sprocket X, Fig. 8,.is a driving sprocket 


for operating the hopper - slide. Che 
driven sprocket is seen at Y, Figs. 4 and 
5 lo drive this hopper blade by any 
ther means would either have necessi 
tated an entirely different design or a 
train of spur gearing with its accompany 
ing studs and supports 
In the chain driving of this machine 
‘ ire three methods of taking care 
f the slack of chain. One is by an idk 
procket which swing m an arm and 
applied to the slack side of the 
vn at I} 3, and also in the half 
‘ 1] cond method is shown i1 
) [) wi 1 ymplisl d 
the pump being acd 
cdi | f merely matter of 
lf eme movement, s idjusting 
eel ters The t 1 method is 
nd ( 1A, Fig. § The spindi 


Che Cam Sh 





securing the mold and making it ready to 
receive the metal 


Fig. 1 represents the valve seat to be 


“ast, the upper part being a plan view. 
Fig. 2 is a phantom drawing of the pat- 
tern and a vertical section of the entire 


flask in which it is contained; or, by in- 
verting the drawing, it may be assumed 


that Fig. 2 is a view of the closed mold 


into which the metal is now ready to 
enter. 
There are four distinct features in 


which novelty and utility enter into com 
bination in the method of producing the 


castings in question: First, the joint line 


of the mold; second, the partings of the 
third, of covering 


pattern; the valu 


cores; fourth, the function of the cheek 
In the common acceptance of the term 
‘cheek” it 1s generally conceded that a 


iob to be is necessarily a 


of a cheek, 


“cheeked off” 


three-parted mold, and, in lieu 


the job must be rolled over twice order 
allow the pattern to be drawn from 
the sand. In the following example we 


have a four-parted job requiring tw 
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cheeks if molded in the ordinary way; but 


as we employed covering cores over the 


bosses, as shown by the letters A and E, 


it made it a three-parted job, as illus 
trated by Fig. 2. If a covering core were 
‘mployed at that protuberant part of the 
pattern C, a part of which forms the valve 
seat, the job would be only a two-parted 
one 

he partings which refer to the pattern 
are indicated by the letters B, C and D 
The joint lines, or partings between the 
cope, drag and cheek, are indicated by tne 
heavy black lines, some of which intersect 
the partings B of the pattern. To avoid 
confusion there are several arrow points 
placed at the joint line between the cope 
and cheek, which reaches the drag at D 
They indicate the direction in which the 
pattern is withdrawn from the cope; their 
reverse direction indicates all the sand 
contained in the cop¢ 

In beginning the job there is an “odd 
side,” or “match,” conforming to the joint 


line, as indicated by the arrow points 


= 
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pattern which c 


OSSE€ tw i wi I 
cope 1 rig nes 
é re withdraw 
St 
e supphed 


he match and the 




















/; | 
/ | 
- 
; 
( l Wihic Cal 
e pri \ 
the body of the pa 
i was mai by thi 
receives the usual suj 
the cheek is ramme 


at pattern above the 
course the cavity of the 
D and the covering cor 
as previously explained 

then inverted and per 
nanently placed a bottom board; that 


art of the pattern contained in it is with 





remains in the cheek and cope 1s rappe } 













































lifted off, bringing 


yf the pattern whic! 





Machining a Turret-lathe Turning [oo 


That Are Indexed to Set 
Work at the Proper Angles While Milling and Drilling 


Some Jigs 
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Phe too vere ce ibed were designed 10-11 it O, on the lower corne 
for t manufacture of teady-turn of t ss-degree guide on the work, at 
ing tool brack« is ed on the hexagon the corre listance from the center line 
t thes of Messrs. Alfred Herbert ft bracket, as this forms the locating 
Ltd.. Coventry, England, by whose pet point of t subsequent operations of mill 
MuSS1O1 e accompanying drawings are ing and drilling 
reproduced | were designed by tl 
tcol-drawing office and are a fair sampl MILLING FIxturt 
of t ol practice of this concern [he third operation is the rough milling 

Fig. 1 shows the bracket in detail. It of the faces P and Q, Fig. 1, and the 
is of malleable iron, turned and faced on gashing of the T-slots C and D. lor this 
the back to suit the turret face, to which — th xture own assembled in Fig. 3, 
it is held by screws in the holes </ Phe 
55-degree dovetail guide forms bea 
ing for the tool-holder slide, which is 
moved toward the work by means of a 
spur gear on a shaft fitting in the I-1 
vertical he Bo and engaging with a rack 
( the back of the tool slide The tw 
| ts ( nd J) are also shdeways, dow 
whi move the reller carriers, actuated 
b ll read screws 1n les | 
lhe four holes G, /1 ire used in 
connection with locking device, which 
Simuit cf sly ock both of the roller 
idjusting rews 

| ough the holes A and L a pp t 
lubricant is carried to the tool Che mai 
2'e- J is bored out to the san 
ciamet s the h s in the turret tace 
ul ies steady bushes, et So mucl 
) work ww | . ick t 
methods of making 

BoriN TURNING AND PLANING 

[he first operation is that of boring the 
main hole JJ, turning the eck piece oO 
hub which centers the device, and facing 
the back. This is accomplished in a speci: 


not here shown) mounted in 


24-1n h lathe 

[he second operation 1s planing; th 
fixture for this 1s shown in Fig. 2 ane 
calls for no special comment. The turne 
hub of the bracket fits into the hardene¢ 


ring a in the body of the fixture, 


bolt through 1 


ib] 


lamping straight 


he | lot 


thereby clamping 


ao < 
OC 


t of the planing-machine t: 


work, fixture 


ane 


1 
| 


and the 


1 tabl 


solidly together 

Ihe boss N, Fig. 1, on the work 1 
pressed against the headless screws in 
the fixture by the square-head screw op 
posite This line » t il ting 
with the tting prec This piece 1 
) t hardened | | 
yro 1 It is made WI 
merely to facilitate grinding i¢ low 

t lamp olt is simpl ) 
7 » ol a being ra} d 1 
he w t t ile f vor] 
Ca l t 1 Op itm I 


K E R 


into this is a slightly narrower parallel 
V-bearing in which the cast-iron shoe zg 
slides; the shoe forms the other half of 
the bearing and also locks the rotating 
plate when the handle / 1s turned 
This construction has the merit of pull- 
ing the dividing plate firmly down into 
the base, and the bearing, being relieved 


as shown so that it bears at four points 


only on the plate, will not develop shake 
soon as slight wear takes place. The 
dividing plate is bored out to carry a 

' 

' 

! 

{ 
I 



















































Fit I THE BRACKET TO BE MACHINI 
ind a tal » smaller ale in Fig. 4, locating ring similar to that used on the 
i ised together with mulling itters, planing fixture, lig. 2. The cast-steel stop 
own | ig. 5. The fixture consists of — picce for the 1/16-inch flat O, Fig. 1, 
rea vate d, a base plate e and «i previously referred to, to rest against is 
dividing whi the work is tongued and screwed to lug On lug & 
I ate 1 <o arranged e three setting blocks for locating the 
t vertically t itters lhe block 7 slides in th inch 
g : \ slot in the dividing plate The indexing 
Vinic b lit t bolt Ml Is of ist steel hardened and 
I 1 1 he Dp vrTo d, ind is fastened to the machine 
tot late e is b l out, as steel pivot block n; it is forced into en- 
( Is, ig. 4, will s \ gagement in the notches in the dividing 
V-bearing. Extending plate by the cam which is alse of cast 
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steel, hardened and ground It will be a '%4-inch end mill cutting on the f. \ft t f bracket been 
noted that when the bolt is locked home The fixture is then rotated to th md = treat i en from 
no strain comes either on the pivot block division and the fa P rough milled t ngle bracket and fastened directly to 
or pivot, so that the accuracy of the divi Che end mill is then removed and the tl ! tabl |] back f the 
sions wl not b mnpaired by 4 t piain part ol th | t roughed out wit | lot 1 th 
The threade mping handle ft, imm«e slide d f mill 0.620 1 wid O3I-1 lott t lig 5 
diately above thi ‘am, pushes the shoe g mounted on a short rbor; it is then m | inted special thr led nd arbor 
up to the dividing plate ished with a second cutter 0.625 inch wid pport 11 r-arm bracket Ii 
, 


OPERATION OF THE MILLING FIXTURE XY 


The milling fixture is used as follows NK 


It is mounted on the angle plate (whi 


' 
machine table), as shown in the assembled F ~~ , 


drawing, Fig. 3 The block 7 is drawn 
back in the slot to the extreme left-hand 





position The w washer ts then removed 


and the work slipped over the clamping 


" r d 

I { ~ BY 

ose ° ¢ ‘ ¥ \ \ F t | 

bolt till the locating hub on the work fits is-=: 

. - : ole 
into the locating ring p: the washer 1 1... 
then replaced, the nut screwed up slightly inane 

‘ : A ; y J S| 
ke 4 ~ 




















and the work turned round in the locat 


ing ring in a clockwise direction until 
the 1/16-inch flat O on the edge of the 
dovetail on the work rests against the 


edge of the stop 7. The block 7 can then 


be slid to the right-hand position in th 


slot, bringin th nurled-head screw q [ wae 








against the boss NV on the work, against 





which it 1s tightened The clamping nut 
is then secu ocked and the roughing 


cut taken of* f ) of the work, with FIG, 2 Ht NING FI» 















































Dividing Plate 
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| ic] f the J-slots and th 
ol Dt + nisl illed 300 
t 1} bh] l 1OT) ut | | 
I 1 itt ( ! ewed ie / , | 
{ ( ] 9 1tter Spd r 
Ss 
\ } ’ ko ( d t nd l 
whi , 
oht ¢ le paral part of tl om LJ 
d cd up to th ‘ di | — 
. " i i 
! ked g foe Slot ( : 
10 
| Hi 1) \ | : 
The ne operat is that of drilling paed 3 
‘ i 3 “Tt —y 
1e jig for which in Fig. 6. Li eS 
aioe =e r 
work has t n posits with er | 
eference to the drilling I table i1 
i ! Wi 
d that 1 the holes may b lrilled Alternate Teeth td 
( Vari ing] -alled for by tne 
: I 5 hit SLOT CUTTERS 
ign of the bracket. It wi nsidered . 
dvisable to make one jig to attend to all a, the dividing plat work plate c, and screwed and doweled to the dividing plate 
the holes at one setting, instead of a num eparate steady block d [he work is In these slots two steel spring plungers 
ber of Ie elaborate jigs without the in ccated on the work plate in precisely the engage, which can be withdrawn and held 
ing arrangement incorporated in thi me manner and by the same locating out of engagement by the cam handles 
| ent jig, for the following reaso spots as in the milling fixture, the only [The two trunnions screwed into the ends 
I That the time lost in changing tool exception being that the stop piece swings’ of the dividing plate rotate in the uprights 
would be very small, as the Gronkvist up out of the way when the work is being of the base plate 
huck being employed, all tools (with the lowered to its seat. This is done so that 
exception of the large « erbore for the the drill bushes may be as close as pos Use OF THE JiG 
vertical hole B, Fig. 1) were inserted and ble to the work, which of course pre [he work is clamped in place with the 
moved without stopping the machine vents its being rotated to the stop. The jig in the position shown. The dividing 
2. That if the jigs were made without work plate c rotates on the dividing plate’ plate b is rotated around its trunnions 
v indexir t gement, at least four ind can be locked to it in any position through 180 degrees and the three holes 
d | quired, the cost of which by the bolt in t circular T-slot turned 4, Fig. 1, drilled, the hole R spotted, the 
d probably be greater than that of in the top face of the dividing plate. A hole S drilled, reamed and boss faced on 
th hown imilar T-slot is turned in the vertical face the lower side, and the hole JT drilled, 
That wit i ic f jigs there f the dividing plate, by means of which reamed and counterbored 
would be risk of error in locating it is clamped to the uprights on the base lhe dividing plate is then rotated back 
4. There would al be loss of time [wo steel dividing rings, one with seven’ through 90 degrees and the hole B drilled, 
to repeated dling iots for the horizontal face and one with reamed, counterbored and _ faced The 
The jig 1 d of t base plat f f le vertical face, are steady block d is then dropped over that 
pore] =3 ae? 
A L Q pa a: = 
im mee (Te 
a7 ’ ({-—~ |] 
| — 
I, C | | 4 | P Ne 
= ~—w H | (©) | biceifo SS 
J} FP a if * ys Sy = 
E | Mas | | —) | ; if 1] “ —~ wey 
A+ ' n+ { J - 
+ | \ f "4 | r y= é 
aaa ar a" ) nD a Ast | th 
HD : VS a" = E 
a fi < —s ee in 
7 : — J J -_ c ~ an J ees aaa 
| 
| “ 
ee ?, = . hie 
——L J 1 | } 
[Eee [ | 
y } ) . ( LJ j 
“* ~ J a ‘ ‘ 
| SSIS 4 * , 
y \ 
‘ tt ) ts 
, hi a. —— 2 
MG - - lines 
7 4 hin, on: } 
ee | a a oh 
> 1 h ae ‘ | 
“4 4 iN \ ~~ \ 
x ] 
| } j \ 
/ re : SE ee 
~ ! ' 
~ | 
oe } 












































January 2, 1908 


part of the work wherein the [-slots are 
cut and by the two nurled-head T-bolts 
clamped to the work face. 

On the inside of this steady block 


(which is practically a box with the bot 


tom knocked out) are two steel tongues 
which fit in the T-slots and against the 
faces of the work. The two [-bolts 


which are drawn back into the clearance 


recess in the middle of the tongue ar 
now pushed forward and turned quartet 
way round so that their heads engage 
with the back of the T-slots; by tighten 
ing on the nuts the block is locked to the 
work. The work plate c is now rotated 
to each of the various positions, and the 


the wo! 


holes U, E, F, G, H, I and K in k 
are finished 

The dividing plate b is then rotated 
forward through 51 degrees and the hole 


L drilled. After this the plate is returned 


to its original position, the hole / drilled, 
hol s Al nterbor d, the bos through 
which hole C ts drilled faced on its upp 

end, and end JT counterbored, so finishing 


the jot 


Echoes from the Oil Country— 
A Drill-press Specialist 


i nere t | nl tive 

The old ! Ig 
boy, but he w witted a tive 
He was 1 ugh for the 

wo! { t far e lea it \ 

a l ite Tt | \ lived 

This uncle w nan of affairs who | 
large inte ts u me oil properti 

the leases all d to use engines and ot 
nachine1 ind as these things l 
him to | gular patron of the machin 
shop, he w well known ther¢ Phroug! 
his influence Alfred was given a job in 
the shop and a chance to learn the tra 
He took to it readily and gave promi 
of being better than the average machin 
ist The fact that he made such a good 
record for himself made it easy for his 
brother to get in when another boy was 
wanted \lonzo had visited Albert in 


the shop on numerous occasions and likely 
had heard some glowing descriptions of 
life 


and lease 


and town with 
life 


Alonzo was quite different from 


shop as compared 
and farm work 
Albert 
While he was not so quick-witted, he was 
seemed to like to take hold 
work He fitted into a 


in the shop without trouble, and it 


country 


stronger and 
of the 
place 


rougher 


was soon seen that he might ultimately 
make as valuable a man as Albert, al 
though it would be in a different wa 


1 


After a time the bovs began to speak 101 


a place for the third boy of the far 


and gave glowing descriptions of the si 
and strength of John. While John was 
the youngest, he was much the lars 


strongest 
other bovs had to do most of 
for hi 


1m; 
the s| 
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to 2 in, he was taken on to learn the 
trade as the other two had been 

While it was realized from the start 
that John was “green” as compared with 
the other two boys, yet it was though 
that they could help him along enougn 
ts make up for most of that until it had 
a chance to wear off; but it did not tak 
much time to bring out the fact that John 
was entirely different from the other bo 

In this shop, when a boy was taken in 
with the understanding that he was to 
learn the trade, he was generally given 


plain drill-press work as his first machin 


work. It would come as part of his work 
of helping around, and his success at it 
would serve as a pointer to indicate how 
fast it w ife to put him at lathe 
planer work. John never got beyond tl 
plain, rough drilli the few times wl 
he was tried o1 me plain lathe w 
the results wef d trous that it w 
topped Lie ‘ vill, in ] 
worker, but even his brothers were force: 
to tl conclusio1 t John was 1 
ut f i op, or at | not 
i 
\ pp ntl NS ven 5O cel 
it \ t it Ww: 1 
i keep a that cla "\ ‘ 
not mnsidered pabl f learni t 
( )] va e raised to ( 
lar d ne \ | workit 
()1 ( ] nt P} 
\ long bef vord 
back that he da » at two de 
I t strang 
| fellow; but when 
e men | rr t l 
p, the ai ; | c } it (} 
“l luck 
‘Write an ll hi to hang n t 
that job just long he can, id 
man to on t hi yrrother the ligl 
ning may never strike him again.’ 
There was no doubt that the general 11 
pression was that his getting the job wi 


a matter of luck, and that it w 
still greater luck if he was able to hoid 
it. Even his brothers shared in the gen 
eral belief 

lime went on; from time to time word 
drifted back from John, and from th 
other two boys who had left after finish 
ing their time and had also gone to mak« 
a place for themselves in the world 
From these reports it appeared that John 
had succeeded in making a more perma 
nent place for himself than either of 1 
other boys had b« able to do. He had 
staved at drill-p work and had finalt 
got where he w 1 ge of all t 
work in larg ifacturing p 

lr} ld I ned be som 
what of a rover CCAUSE \ ( 
skilful workmar e did not hav 
trouble in getting » wher ri 
known, in hol 1 
chose keep if () 
drifted back to t ld he b 


er br ul in particular abo 
Joh 
“Joh irprised me as much as he did 
Albert ud “Even whi 
[ worked in th ne shop with him, 
thought that I was much the better m 
In that op a first-class drill-press mat 
ot the ime wage is a lathe man 
n machine man, and a man wl 
hired o an all-round man had 
work on any machine where they need 
him. One day they needed lot of drill 
press work and I was put over on a drill 
pre It happened that | was alongsid 
of John and on the same class of wor 
| fancied that John wa i little bit ec 
ceited about what he could do on a dri 
pre ) e he id been used to wo 
ul en who were not lly 1 
nd I thought that it might | 
te fe —_ 
>| 
cla uuld do at 
; ty hy 
ing eel of the worl m 
I I | er work 
ll my lif d that 
( id « yt » Db 1 
( t this ] I wl 
1 t doi 
' u ' ( 
b if | ed glad 
: ' ed 
| along 
’ ; +) It 
Hill 
J 
rill-p t tl copl 
' 
t f n told 
out iti n't 
TT t g, but just went and t 
li J ) t ) 
coil 
you ‘ hat | é Yoo 
ult ! nd worked in a good many 
iffer Ip When I meet him and 
g to telling him about the shops, | 
will to sleep on my hands if I tal 
hout anything but the drill-press worl 
He will listen to that just as long as ] 
Il hin nything He gets good mor 
nd earns ¢ f it, and he alwa 
W. Ospornt 
f electrical 
led ) 
A {) 
l rts ¥ $14,864,463 
» ‘ S 1 my | 
$1 ,000,00 It 
s instr 
r $140.00 while 1 
$7 ) ooOs + SX 
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From Our Readers 


A Round Table Discussing Details of Modern Machine- 


shop and Drawing-office Methods, Practice 


and Economy 





WE 


Another Wabble Drill 


number of 
AMERICAN 


There have been quite a 


wabble drills shown in the 


MAcHINIsT from time to time. The one 
here shown was to produce holes which 
tapered gradually and were intended for 
the reception of babbitt metal. As there 
were several hundreds of holes to drill, 
the making of this special fixture was war 
ranted 

A bracket 


B was made to fit the slide on the drill 


A is the plate to be drilled. 


back-geared 
drill press with sliding head. The outer 
bracket carried a _ rotating 
piece C, which had a worm gear D formed 


press, an ordinary 25-inch 


end of this 
on it. A diagonal hole was put through 
the piece, a sliding fit for the drill socket 
E. In the illustration the socket is not 
shown, the drill point being formed on the 
end of the bar. The top of the drill socket 
connects with the drill spindle F through 
universal joints 

A worm G (mounted on a horizontal 
snaft not shown) rotates the worm wheel 
[ anc of course C. 
G is mounted is 


The shaft on which 


driven from the feed 


PAY 


FOR 


shaft of the drill press. The bracket B 
remains stationary once it is set to correct 
hight. The feed is of course through the 
spindle. The plates were spotted on an- 
other drill press first and the holes fin- 
ished with the fixture shown. 

The babbitt was put in in two ways. In 
cne plate it was poured after walls of 
clay had been built up around the holes. 
In the other plate short cylinders of bab- 
A collar 
1, polished smooth inside,, was put over 
the babbitt H and the punch J was struck 
with a hammer. This forced the babbitt 
into the bottom of the holes and com- 
pressed it at the same time. This latter 


bitt H were placed in the holes. 





USEFUL 


IDEAS 


method was adopted on all subsequent 

plates, as it gave better and cheaper re- 
] 

suits. 


New York, N. Y. E. A. Dixie. 





A Conveyer for Small Tools 


Some years ago, while with a well 
known company, whose product comprised 
many small interchangeable parts, 1 was 
frequently witness of the inefficiency of 
bell or errand boys. No matter 
many were on the pay-roll, the men had 


to waste a lot of time waiting for tools 


how 


and supplies. 
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CONVEYER FOR SMALL TOOLS 
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LARGE AT THE BOTTOM 


at the intended point, etc., but 


The next time I am in a position to 
have a voice in the design of a plant, I 
will install some sort of conveyer system, 
as shown by the sketch. 4 is one of a 
pair of wooden troughs which run to the 
tcol supply and stock rooms. Under the 
troughs runs an endless cable D, carrying 
The troughs are made to it 
one size of the well known steel tote 


fingers C. 


boxes B, as common in shops of the 
above mentioned class. 

When a machinist wants anything from 
any of the mentioned, he 


drops his requisition into the box and 


departments 


direction in the 
Tote 


mark go 


places it in the right 


trough tm which the cable runs 


boxes of a certain distinctive 


only to a certain distinctive department 
A button Ff 
partment, and an attendant at the window 
When 


box to the 


signals to the proper de- 
takes all boxes as they come along. 
the attendant returns the con- 


veyer, he rings the check number on a 


bell covering the group in which the ma 
chinist works 

It is obvious that means must be pro- 
vided to insure the box being taken off 
: such details 
can be solved in a number 
Such 


of simple ways. 


a conveyer would cost only a mod- 
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erate sum and would furnish better ser 
vice than a large number of boys. It is 
understood that the tote boxes slide along 
the bottom of the trough, just as th do 


d 


G 


on the floor when propelled by the boy 
Detroit, Mich y 


| These carriers can be made si is to de 


at the desired 


Rope RTS 


posit boxes or packages 


point whether anyone is there or not 


have a system which picks up from and 


delivers to three separate points so that 


each department gets only its own m: 
terial It saves boys, time and p 
} ITO! | 


Drilling Holes Crosswise through 
Round Rods 


The screws shown in Figs. 1 and 2 are 


the kind I am fond of making for experi 


mental apparatus and for tools and fix 


tures for my own use, having usually to 


mike but one or two at a time; but the 


Cc 








é FiG. I FIG. 2 





EIG. 3 


DRILLING HOLES CRé 


difficulty of getting the cross hole drilled 
of 
but 
of 


Dars 


central is somewhat against this type 


jig used, 


of lengths and diameters 


construction. <A might b« 
the 


screw heads and diameters of handl 


variety 


would necessitate having quite a number 
of jigs 


At first 


a long rod, 


I made the screw on the end of 


and before cutting it off would 


center punch the place where the cross 


hole was to go. Then with a dog clamped 
on the rod as a means of holding it in 
my hand, I put a small twist drill in the 


lathe, letting it stick out of the chuck 
as far as possible, so as to be very springy, 
and drilled through ‘Ing it 
drill 
springy 


rod 


would tend to roll around 


the rod by for 
the tailstock screw 
drill 


forming the screw 


gainst the with 


1 


If the small was not started 


ad, the 
applied; anyon 


1 ' ' ' } 


touch mm the 


under the pressure 


sensitive 


1 - 
there 18 no te 


SSWISI 
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\fter drilling a small cross hole, it can 
inspected; if found to be not quite cen 

l, it can b doct d” when it 1s en 

larged to its final s By placing the 

drilled piece on the dri he 1uck 

shown in Fig. 3 t lacing 
dog on the worl ft 
work ‘it ig ole 
origi ly drill Y Y 

' thet would 1 F eteetedl 

the same point iginal re 

nd then drilling out this hole to the 

roper size, starting 1 the riginal 

point and keeping the bars of the dog 
} +1 l-,¢} } ] +) ¢ ] 

SGuUare with the all 1) mm OsS Ole 

] } . ] + } , 
will be nearer central an when origin 
ally drilled, Fig. 3 shows the original 


hole off center to an exaggerated degre 


» show the principl 


Subsequently I used what I thought was 


of drilling a hok 


better way crosswise 
through a round rod \mong my pos 
sessions, | have a rectangular cast-iron 
block, machined all over and_ having 


Surface Pilate 





FIG. 4 








FIG. 5 


ROUND RODS 


THROUGH 


hol 


direction a 


hrough it in its longest 
that is a duplicate of the hole in the front 
nd of my lathe spind This block, 


shown in Figs. 4 and 5, will take any of 
my draw chucks, which are drawn in it 
by a capstan nut at the back end. By 
xing the work tightly in the chuck, and 
then re sting t] block o the surtace plate 
n its side a, in Fig. 4, any piece t 
is machined square can be rubbed against 
the work; there will be burnished on th 
work a bright line that will be at high 
st part wh the block turned quart 
‘ over and rests Its Si Now 
1\ clamping the blo k on té i parallel 
late, as shown in Fi 5. making 
ter-pun ! ( brig the 
vork may be drilled 1 drill press with 
pretty 2 od hances of its ben vy ntral, 
provided quite a small drill is used first 
e latest devi ( for this 
( of work 1s s \ 1 ig, ¢ 


shi ler t 
7 Vil 
| 
I 
a 
A 
iv 
( ado 
t S 
n put in] 
ta plate 
ss otf B 
\fter t 
] ipe 15 
nd l smal 
a tapet 
wr the 


rned on then Lhe hx 
tongue on the back 
vith the face plate « 
1 der to eliminate 
l-slots not being 
I ( imb l 
. é so num 
Vi t numbers 
! it w ) ed during 
‘ d its subs 
ig iron sting, while 
nnealed et t steel, 
weled te he screws 
k V-shaped notch 
d proximately 1 
la ( / was so set 
that the midd f the 
was at the hight of the 
is the slide rest was set 
degrees with the center 
| boring tool used as in 





Plat 


le, taking a 
the V 


very light 


shape d notch 











a 
4 


0 








FIG. 6 


A and 


screwed from 


le of the disk grinder, 
f ti notch were car 

the tool marks 1aade by 

ist disappeared 

is clamped to the 

l the, with th upper 

r by an amount equal 

center of the handle 

der of the screw This 

] uly b placing 

d reading it against 





the tail spindle will now start a cross 
hol ntral, which can be finished to size 
with an ordinary twist drill without much 
danger of its running to one side or the 
othe The nuts D are double-ended, 
being tapped with a different thread in 
ea end. Of the washers £& there are 
two different thicknesses for each diam- 
eter of hole in the washers. They can 
be used either singly or in combination, 


giving in effect three different thicknesses 


of washers for various lengths of screw 


shanks [hese washers are made of bes 


semer rod, case 
D are soft b 


Brooklyn, 


hardened, while the nuts 


of ssemer rod 
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Slotting-machine Tool Bar with 
Frictionless Return 


Having seer slotting-machin« 








tool bars described in back numbers of 
the AMERICAN MACHINIST, and _ having 
tried most of them, the one here de 
scribe possesses distinet advantag Ss over 
any other I have used, especially on heavy 
work where a frictionless return bar is 
most in need, to pr nt the cutting edges 
of the tool being snapped off. We have 
used this bar on heavy locomotive- and 
narine-engine work tf over two year 
ind find th it leaves nothing to be « 
1 \ xcellent feature n 
essed by other bar I am acquai 
1 with, that e cutting edge is pra 
tically fl witl wottom of the bol 
)1 » whi tool; there 
| ee al 
A 
A 
ty! 
=O) ’ 
G J 


SLOTTING-MACHINE TOOL 


littl be 


tween the cutting tool and the table, there 


fore very clearance is required 


being no screw heads projecting from the 


bottom of the bar 


A is a square steel bar. B is the steel 
swivel cutter block. C is the bolt for 
securing the two. JD is the bolt or strap 
for securing the cutting tool E. The two 
lugs re let into recesses in A, and take 
1 porti f the pressure on the top, to 
relieve stra tl bolt ( thers 
being no shearing strain on the latter. G 
shown in the side el ion, Fig. 1, is a 


bottom end 
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of the spring H to B [he spring is 
dropped into a hole drilled in A, as 
shown, and secured by another peg J, at 
the top, shown also in Fig. 1. J is the 


nut for securing the cutting tool. 
Fig. 2 shows the front elevation of the 
Fig. 3 shows the side ele- 


Fig. 4 


bar complete. 
vation of the swivel cutter block. 


shows the end elevation. Figs. 5 and 6 
show the bolt or strap for securing the 
cutting tool. The latter passes through 


an angular slot K, the bottom end of the 
bolt being beveled off at the same angle, 
to allow the cutter to get down close to 
the table 
feature in some 


England J. 


Making Textile Rolls 


a very desirable and important 
Cases 


GREEN. 





On page 491 L. L. Arnold asks informa 


tion and details about textile rol First, 


for cutti 


regarding the tool 
it xait Ing il { ) 


ior the ring, [ use a 
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The tool is bent so that the tool 
rost will clear the shaft. From Mr. 
\rnold’s sketch I think he is laboring 
under a wrong idea. He shows a shaft 
larger in the log than outside, while my 
hafts are the same size all through the 
log and spider and only barely trued up 


nos 
eR 


outside of the spider. 
Regarding the size of hole for the shaft, 


| use a 37/16-inch spoon auger and drive 
a 37/16-inch cold rolled shaft through, 


using an old piece of 5-inch shaft 6 feet 
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~oOmmon square l Fit I THE TOOL 
eH oe | || 
ae | as P } 
| | Sx | 
= j 
omen a] a f 
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FIG ms COU NTERBORING SECOND END OF LOG 
long suspended from the ceiling, as a 











CB 
FIG. 
Fic. 0 
BAR 


break off a portion of the tapered end, 
then heat the remainder and forge to the 
then 


shape shown in Fig. 1. | temper 


the tool, place it in the tool post and bore 
in to a depth of 244 
that the 
inside 


inches, not forgetting 
ght fit on the 


12 to 14 inches 


ring be a ti 
Che 
side diameter, 2 
neh thick. 


Next, to 


terboring the second end of the log 


must 


ring In 


wide and % 


inches 


, , 1 
illustrate the method of cou 


with 
the shaft in place, Fig. 2 will explain this 
the same tool for cot 


learly. I use inter 
I use for 


the 








battering 


ram 
While driving the shaft, one man holds 
a piece of brass against the shaft to pre 
vent the end from being damaged. The 
fit the shaft. 
(he spiders I use are 7 inches diameter 
y them. I 
‘ut the keyway in the shaft 3/16 inch deep, 
and up to the present have had no trou- 
ble. About making repairs, Mr. Arnold 
knows that when we are ready to put a 
new log on an old shaft the old log is of 
no We saw a 10-foot bowl (or log) 
into three sections with a large combina- 
tion cross-cut and rip saw, taking care 
to not saw too close to the shaft; then we 
chop a portion of the end of the bowl 
«Way so as to get at the rings; next we 
drive off the rings and proceed to split 
open the bow! with heavy wedges until 
the shaft and spiders are laid bare. It 
then a matter to off 
as to be ready for a new 


piders are a driving on 


and have a 34-inch keyway in 


use. 


is very easy drive 
ene spider so 
log. I have never had a shaft come loose 
that we have But 


have 1 rolls here, made by outside 


made ourselves. we 


ave severa 
firms, that have given us trouble by com 
ng loose on the end of the machine that 


draws in the cloth his end of the ma 


chine has always the heaviest pull on the 


rollers. If Mr. Arnold wishes any more 
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information or does ret see clearly into 
my explanation, I would be very pleased 
to have his address forwarded to me and 
J will cheerfully give, without any delay, 


whatever information I may have 


Newburg, N. Y. G. A. DExTER. 





Cam Levers for Small Tools 


There are a great many uses to which 
the ordinary cam lever can be put on 
small tools in the shop, and, at the present 
time, I do not think many tool designers 
use them as much as they ought. While 
there are many different styles to suit 
different conditions, there are two or 
three styles that I have found occasion 
te use very frequently. These hold well 
and are quick acting. In the present day 
most companies want tools into which the 
work can be put almost instantaneously, 
and therefore it is up to the draftsman 
to get them what they want; hence the 
cam lever I show three sketches of 
levers that I have used a great deal. The 
first, Fig. 1, is used for holding the swing- 
ing latch on a jig by putting the pin A 
through the top latch and swinging the 
lever from it. The hook C engages with 
a pin B driven into the jig casting 

The second style, Fig. 2, is used where 
two pieces are to be pulled together on 
a flat surface, or for clamping together 
two sliding jaws which hold the work be- 
tween them. The third kind, Fig. 3, is 
used when a piece is clamped against a 
flat plate, the hole in the lever is set off 
the center and adjusted to suit the piece 
and held in place by a stud. I should not 











FIG. 1 


TYPES OF CAM LEVERS FOR SMALL TOOLS 


advise the use of this lever on rough 
castings unless they are very accurate to 
the pattern, as the throw of the lever 
should not be over 3/16 inch on a lever 
2 inches in diameter at the head 

There can be almost any number of 
variations in the design of these cam 
levers, but, of course, they must be de- 
signed to suit conditions. I think any- 
one properly using them will be satis- 
fied with the result and will do away with 
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cause profanity 
from piece workers. 
Montreal, Can. 





A Milling Fixture 


ture which has been found to possess de- 
cided advantages over other devices which 
have been designed to do its work. 


which the slots shown a 








3, are partially shown the bolts which se- 
cured the fixture to the surface of the 
table of the milling machine. £, Fig. 3, 
is a machinery-steel spindle which has a 
long bearing in the fixture, as shown. 
The diameter designated by the letter F 
supports the work. The work is prevented 
from turning on this diameter by being 
forced against a shoulder, when the nut 
on the front of the spindle is tightened. 
At G, Fig. 3, is shown a pin, behind 
which is a spring. Normally the pin is in 
the position shown by the dotted lines J; 
but on placing the work on the spindle 

















—~ 
A 
er, 














nection with this work that the slots shown 
be exactly 90 degrees apart 


Fig. 3, is the base of the fixture and is of 
cast iron, C and C’ 
which are fitted in the base of the fixture 


, are steel pieces 


and secured by screws, 
form projections which fit into a T-slot 
milling-machine 


At D and D’, Fig 


fixture is in position 
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MILLING FIXTURE 


and clamping it against the shoulder, the 
pin 1s made to recede to the position shown 
by the full lines. Then by turning the set- 
screw //, shown most clearly in Fig. 2, 
the pin is clamped in a position where it 
will prevent the work from chattering 
when it is passed under the cutter. 

On the rear end of the spindle is pinned 
a lever J, Fig. 2. On this lever, at K, 
are secured two steel plates, case-hard- 
ened, as they are continually in contact 
with the set-screws P and M. L, Fig. 2, 
is a cast-iron block carrying the set-screws 
M; the block is sawed into as shown at 
V, Fig. 3, and on tightening the screw O, 
Fig. 3, the set-screws M are clamped 
in whatever position they may be adjusted. 
At P,, Fig. 2, are shown two set-screws, 
which are clamped by the check nuts Q. 
These set-screws are in the base, or main 
part, of the fixture. The block L, already 
referred to, pivots on the center R, Fig. 
3, and receives a radial movement from 
connection with the lever S. The move- 
ment of this lever is limited by the pins 
I’, Fig. 3 

In operating the fixture, the lever J 
is locked between the set-screws, as 
shown, and the set-screw H is released, 
llowing the spring pin at G to assume its 








forward position. The work is placed upon 


the spindle and clamped against the 
shoulder, after which the set-screw H is 
tightened against the spring pin G. The 
work is now fed under the cutter, and 
yne slot is mulled lhe work is drawn 


back, the lever S swung to the position 


shown by the dot and dash lines, where 
the T and the set- 


it stops against pin 


screw // is loosened 

It is now possible to index the spindle 
and M being 
Ac- 
is swung 90 degrees, 
with it, 


90 degrees, the set-screws P 
accurately adjusted for that angle. 
cordingly, the lever J 
the spindle and 


Carrying work 
literally, causing the spindle and 


lever S 


Or more 


work to rotate 90 degrees. The 


is now returned to the position shown by 


the full lines It will be now observed 
that the lever J is locked in its new po 
sition \fter tightening the set-screw H, 


the work 1s again passed under the cut- 


ter, and the second slot is milled, complet- 
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do the work of the one described 
accurate in indexing, and poor 
[The arrangement shown 


signed t 

were not 
work resulted 
at G for supporting the work against the 
cutter has proved itself to be a good fea- 
also. Another good point about this 
milling fixture lies in the fact that it is 
quickly operated, wrenches being used only 
in clamping the work when placed on the 
n tightening and in loosening 


ture 


spindle and 
the set-screw H 

[he fixture described is one which I re- 
veccasion to design. It is now 
no fault is 


cently had 

completed and in use, 

found with its work 
New C Ind 


and 


T. DEssIN 


istle, 





A Grinding Fixture for Ball 


Joints 


Where very high used 11 
machine 


speeds art 


it is always neces 
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were case-hardened and lapped into bear- 
ing, which proved slow and often inac- 
curate. In order to overcome this diffi- 
culty, the fixture shown in the accompany- 
ing sketches was designed ‘to grind them. 

The fixture was fitted to a bench lathe. 
A chuck A having two arms which ex- 
tended about three inches from its body, 
was made to fit on the screw of the lathe 
spindle. Holes perpendicular to the lathe 
spindle were made in the ends of the arms 
of the chuck. 























ing the operation sary to manufacture the different bearings 
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] o9 +} Par that lin ' ant 7 > . , + } shi hi : " : : 
es fact that bv adjustment of the a long life to the machine. A machine fitted one of the bearings in the arms, the 
set-screws P and M all wear can be taken having a reciprocating motion of about other end being turned to the hole in 
9¢ | — no } lee ] + Terr ' r . : S 28 
up. Ihe indexing is absolutely positive. four thousand movements per minute was_ the ball joint; two threads and a keyway 
sawtie whicl } 1 } n r -mt im > 17 ' ' , | ee . ob - ors _ y ; bs : uf 
Fixtures which had been previously de supplied with ball joints [These joints were cut. When placed in its bearings, 
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the axis of this spindle exactly intersected 
that of the lathe 

‘he stationary friction wheel C was 
fastened to the lathe bed concentric with 
the This friction 
was covered 
The moving friction wheel D was fitted 


A key, 


lathe spindle wheel 


necessarily with leather 
on one end of the fixture spindle. 
which fitted the keyway loosely, was 
driven into the D. This allowed 
the spring, acting against the outer side 
of the wheel, to maintain 
between the stationary and moving fric- 


wheel 


an even contact 
tion wheels 

The ball joint to be ground was placed 
on the 
through the hole in the arm of the chuck 
at the small end of the spindle, 


fixture spindle by passing it 


and was 


adjusted to a central position by the nuts 


F. One of these nuts which served as 
one of the bearings of the ball thrust 
bearing, was made of tool steel (hardened 


The other side of the thrust 
bearing was made 


and drawn) 


a hardened 


by driving 
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are necessary, Owing to the fric- 
the 


bearing 


tion produced by spring acting on 
the moving friction wheel 
When the lathe was started, 


ball ab« if one 


friction wheel rotated it about an 


the chuck 


rotated the the 
axis 
at right angles to the first Che emery 
wheel fixture was bolted to the tool-post 
wheel 
to the 


shoulder, the combination of the two rota- 


then by the 


that it 


slide ; moving emery 


touched one side clos: 


sO 


tions caused a complete zone of a sphere 


tO pass in contact with the emery wheel. 


This fixture was used for several differ 
of ball 
excellent results 

Jersey City, N J 


ent sizes and always with 


joints 


W. A 


RAYMUR 





A Slot-milling Fixture 


The accompanying illustrations show a 


very handy and efficient fixture which, if 


it were more generally known, would be 
VV } 
/ 
= ? 
FA 
A ul 









































FIG. | | | | 
\ SLOT-MILLING FIXTURE 
and drawn tool-steel collar G into a hole’ used very often awkward and expen 


the of the chuck. 


ground was held in place 


counterbored in arm 


The ball to be 
by the nut F which was screwed on 
the the spindle, acting also as a 
journal for the [he thrust nut 


E is maintained in abutment by a nurled 


end of 


spindle. 


screw entering the small end of the spin- 
dle, the screw being held in place’ by a 
lock nut. The arm that holds the screw 
is made so that be to 
side when the piece of work is being put 
The balls in the thrust 


it can swung one 


on or taken off. 











milling and broaching 


It will take a cut 
one-half the cutter diam 
arbor to be th 


S1V¢ operations 


mewhat deeper than 


in the way when milling be 
tween uprights, etc 

It can be adapted to the milling ma 
lathe, drill press, etc., 
fitted up for 


to 


chine, or may be 


a pulley drive. For milling 


betwee! two walls, 
making cuts in deep and 
milling slots and holes that would other 


beat 


close a shoulder 


irrow recesses, 


wise be broached, etc., it will often 














29 
the small end mill, and it can be used in 
places where an end mill would be 
useless 

Fig. 1 is a side view of the fixture A 


must be held rigidly in 


the cut. B is 


is the frame and 
driv- 
shaft C. 


and gear; it 


order to support the 


ing gear keyed to the driving 


D is the ec 


is cut 


ymbination cutter 


with a regular involute cutter. It 


should be located m 4, a little over the 
distance between centers that would be 
proper for gears running as usual. This 
is done to avoid breaking teeth off if chips 
should be carried aro nd 
Figs. 2 and 3 show two ways of obtai 

ing good cutting edges on the cutter. 
Fig. 2 is best if small cuts are to be taken 
and sizes must be maintained closely. 
Fig. 3 shows a very good way of relieving 
the teeth where heavy cuts are to be 


have a slight 


taken These 


side clearance and are ground on the tops 


cutters must 


of the teeth also. They may be ground 
several ne without interfering with 
their running well u BR should be of 
tool steel ind ened 

Fig. 4 is s ew of the parts 
in position to assembk \ vital point 1s 
the fit of the recess G on the carrier / 
The face H in should be a little below 
the side of the teetl f the cutter D The 
hole J in the cutter should be a little 
larger than the screw and F should be 
screwed up just enough to hold the car 


utter without 


riers FE to the side of the c 
pinching it 


[The fixture should be used under a 


stream of soda water, oil or air. Air is 
best in most cases 

I have seen this fixture used in some 
very trying places, and one who has not 
used it will be surprised at the quantity 


ind quality of wor will turn out 


New Britain, Cont B.S 


FRANK 





Mechanical Engineers Meeting 


Che next 1 mthly meeting of the \mer 
ican Society of Mechanical Engineers will 
be held Tuesday Evening, January 14, in 


Assembly Room Ni of the Engineering 


Societies building at 29 West Thirt 
ninth stre« New York 

The subj will | Car Lighting,” t 
presentati ving made by R. M. Dixon, 
presiden ( sate Cat Heating 
ind Lig ¢e Compan ind will treat 
if the ge | t of light of trains, 
showing relative economies in the several 
systen elk ind g nd promi 
ve of gt 





Quebec -antilever 
bridge draws attention to the really re- 
When 


single 


structure 


markable size of 


will be the 


} 
ongest 


feet long, 


compl ted it 


span in the world, being 675 or 


90 feet more than it of the great canti- 
Firth of | 


now has 


lever bridge ovet orth, 


Scotland, whi been 


h up to 


the longest span 


known as 
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The Omission of Claims from the 
Patent Office Gazette 


Some of our readers are aware, and 
others ought to be, of a recent spasm of 
the printing of the Patent 
Office Gazette, by which that publication is 
made well-nigh valueless for its intended 
[he issue of November 


economy in 


purpose IQ con- 
tains the following notice 

“Beginning with this date and number 
of the Official Gazette all patents having 
full. 
Where patents have more than five claims 


five claims or less are printed in 
each only five claims are printed, and the 
number of claims omitted is indicated in 
each case. This plan will be followed in 
the Gazette. 
All the specifications and claims will be 


each succeeding number of 
printed in the patents and library edition 
in large type.” 

Glancing through the magazine we find 
that this new policy has been carried out, 
the claims given being followed. by such 
statements as “Claim 6 to 45 not printed 


in the Gagette;” the figures in other cases 


running 6 to 23, 6 to 29, 6 to 32, 6 to 68, 
6 to 61, and no doubt still more striking 
cases exist. 

With the increasing minuteness in dif 


ferentiating claims when drawing patents, 
the number of claims has largely increased 
in recent years, the number, in many cases, 
being such that the first five do not dis 
close the invention in any useful manner; 
the result being that the Gazette now fails 
entirely of its purpose in keeping manufac 
the claims of 


Moreover, the new procedure 


turers informed regarding 
their rivals. 
opens the door to an obvious line of man 
ipulation by which a solicitor may so ar- 


range his claims that the really important 


ones are not included in the first five, 
with the result that the invention is not 
properly disclosed in the Gazette, and 


where this practice is not followed the sus 
picion that it may have been throws such 
doubt upon the claims printed as to make 
them practically valueless. 

Of course, it frequently happens that 
but one, or only a few of the claims in 


a given patent are involved in interfer- 
ence or infringement proceedings, and if 
these particular claims do not happen 
tc be included in the first five, the 
general public has practically no means 
of knowing of their existence While, 


of course, many manufacturers have copies 
of the patents issued in their line 
sent to them regularly, they neverthe- 


less still depend upon the Gazette to keep 


them informed regarding the general char- 
acter of the patents issued, and this, es 
pecially under the possibilities of manip- 
ulations pointed out above, it now fails to 
do. The publication has, in fact, become 
little more than an index of patents, and a 
cumbersome one at that, because it does 
these five claims, which in 
be omitted with the 


contain many 


cases might as well 


others unless all are published 
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The patent office is one of the few, and 
perhaps the only, bureau. connected with 
the National Government which is regu- 
larly operated at a profit. The office has 
now to its credit a balance of over six 
millions of dollars, which has frequently 
been called attention to in connection with 
the parsimonious policy of the Government 
in providing facilities for it. No one can 
doubt the justice of the claim of the office 
for additional facilities, and still Jess can 
he doubt the absence of justice in thus 
curtailing, and practically destroying, the 
usefulness of one of the adjuncts of the 
This would seem to be a case justi- 
fying National other 
associations of manufacturers in order to 
restore the usefulness of what come 
to be a very important publication to man- 


office. 
action by the and 
has 


ufacturing interests 

With the growth of the Gazette in size 
there could be no objection to an increase 
in its price, especially as those who take 
it are well able to pay what it is worth. 
From no possible standpoint can the de- 
struction of its usefulness be justified 





Proposed Investigation of Steel 
and Structural Members to 
be Conducted by the 


Watertown Arsenal 


An increased appropriation has been 
niade available for the current fiscal year 
ior the extension of the work carried on 
m the past at the Watertown arsenal in 
the investigation of the properties of ma- 
terials of construction. It is proposed to 
conduct this investigation along lines of 
the greatest practical value to users as 
well as manufacturers materials. In 
the experimental study of steel and steel 
products it is proposed to begin with the 
metal in the ingot and thence to follow it 
out to the finished sections and to built 
members. 

By authority of the Ordnance Depart- 
ment, William R. Webster, consulting 
engineer, and Edgar Marburg, professor 
of civil engineering at the University of 
Pennsylvania, have been engaged to co- 
operate in the preparation of the program 
of tests, and in the prosecution of the 
work. A meeting attended, at their invi- 
tation, by about twenty-five consulting en- 
gineers and _ representatives of leading 
consuming and manufacturing interests 
was recently held at the Engineers’ Club, 
New York City, for the purpose of meet- 
ing Major C. L. H. Ruggles, command- 
ing officer, Watertown arsenal, and J. E. 
Howard, in charge of the Watertown test- 
ing laboratory, with a view of determin- 
ing the most desirable for the 
initiation of the proposed investigation. 
This meeting was held in two sessions. 

One session, presided over by Dr. 
Charles B. Dudley, chemist, Pennsylvania 
Railroad, was devoted to a discussion of 
metallurgical questions applying to ingot 


program 
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structure, blooms, billets, slabs and forg- 
irgs, and it was the sense of the meeting 
that it was desirable to make a study of 
these questions a special feature of the 
Eroposed work. 

The second session, at which J. V. W. 
Reynders, vice-president Pennsylvania 
Steel Company, presided, was devoted to 
the consideration of a preliminary pro- 
gram for tests of structural members, in- 
cluding columns, riveted tension members, 
riveted 
building 
subject of 

At the opening of the meeting Major 
C. L. H. Ruggles, commanding officer, 
U. S. Watertown Arsenal, explained that 
the work was not to be regarded in any 
sense a Government investigation of steel, 
but that it was the desire of the Ordnance 
Department to utilize the increased ap- 
propriation with a view not only to the 
needs of the also to 
making the results as valuable as possible 
to all persons interested in the subject of 
steel, whether as consulting engineers or 
as representatives of consuming or man- 


connections in 
the 


splices, riveted 


construction and general 


riveting. 


Government, but 


ufacturing interests. 

J. E. Howard, in charge of the testing 
laboratory at Watertown arsenal, 
sented in abstract his report to the Ord- 
nance Department in which attention was 
drawn to the desirability of making pro- 
vision for the extension of the usefulness 
of the testing laboratory, and 
in detail numerous lines of research that 


pre- 


indicating 


might be taken up to advantage. 

It was the sense of the meeting that® 
the extension of the testing facilities in 
this country had not kept pace with the 
advance in engineering construction, and 
a resolution was adopted by unanimous 
vote that the enlargement of the present 
facilities at the U. S. Watertown arsenal 
by the erection of a testing machine of at 
least 10,000,000 pounds capacity was de- 
sirable. M was also decided to authorize 
tle chairman, Dr. Charles B. Dudley, to 
appoint two committees, subject to the 
approval of the Watertown authorities, 
cne on ingot structure, billets, blooms, 
slabs and forgings, and the other on 
tests of structu:2] materials. These com- 
mittees have since been appointed and 
much preliminary work has already been 
accomplished, which will be submitted at 
an early date to the engineering profession 
for criticism and suggestions. 





New Publications 


F.NGINEERING WorK-SHop Practice. By 
Chas. C. Allen. 254 5x7-in, pages, 
with 152 illustrations. Price $1.50 

By a typographical error in our notice 
on page 567 we were made to give the 
name of the author of this book as Chas. 


G. Dolan. We should also add that the 


American publishers of the book are E. 
‘P. Dutton & Co., of this city. 
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We cannot refrain from making note 
of a special issue of Cassier’s Magazine 
for November, which is devoted to gas 
and contains a series of striking 
The number opens with a review 
the 
editor, which is followed by articles giv 
ing the practice of Germany, England and 
this country in the building of large gas 

The utilization of waste furnace 
the blast 


production ; 


power 
articles. 


of internal-combustion engines by 


engines. 


gases; furnace as a center of 
power by-product 
gas-producer the utilization of 
low-grade fuels in the gas producer; and 
other special articles make up an 


that no engineer can afford to miss 


recovery 
plants ; 


issue 


NOTES OF THE CONSTRUCTION AND WorkK- 
ING OF Pumps. By E. C. R. Marks 
Second Edition. 259 5x7-inch pages, 
with 159 illustrations. The Technical 

Publishing Company, Ltd., London; 

The D. Van Nostrand Company, New 

York. 


This 


Price 4s. 6d., $1.50. 


volume is intended for 


users 
rather than for makers or students of 
pumping machinery. It is largely de- 
scriptive. and includes nearly all types 


and classes of pumps, including modern 
In addition to 
the descriptive matter considerable infor 


turbine and air-lift pumps 


mation regarding the sizes and arrange- 
ments of pipes, air chambers and other 
connections, is given 


MoperN STEAM TRAPS (ENGLISH AND 
AMERICAN). By Gordon Stuart. 104 
5x7-inch pages, with 71 illustrations. 


The Technical Publishing Company, 

Ltd., London; The D. VanNostrand 

Company, New York. Price 3s., $1.25. 
There, is, so far as we know, no source 
obtained 
regarding the construction and operation 
of the numerous steam traps 
which are on the market and to those who 
are engaged in steam heating and ocher 
lines of work involving the use of traps, 
Mr. Stuart's little book will be welcome. 
The American reader will find many traps 


from which information can be 


types of 


described with which he is already fa- 
miliar, so far as external appearance goes, 
together with others which are new to 
him. The various makes are classified in 
accordance with their principle of con- 
struction, and their operation is made 
clear by numerous illustrations and de- 


scriptive text. 


THE BLACKSMITH’s GUIDE 
lows. 


By J. F. Sal- 
160 pages, 44%2x7 inches, 165 il 
lustrations. The 
Brattleboro, Vt. 


Technical Press, 
Price, $1.50 in cloth, 


$2 in leather 
We believe this is the first book to deal 
with machine blacksmithing from the 


standpoint of the workman and not of 
the technical student, but there is no rea 
son why the latter should not use it with 
equal advantage. It is written by a black- 
smith of 27 years’ standing, who is mak 
good in every-day work 


ing practical 
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Che 


chapters include Machine Forgings; Tool 


with various kinds of iron and steel. 


Hardening and 


Steel ; 


Cempering ; 
and 
Black- 


a tal le of decimal 


Forging ; 
High Speed 
Coloring ; 


Case-hardening 


Brazing and General 


smithing, together with 


equivalents and color charts for heating 


I 
and hardening, together with working 


drawings of a furnace for harden- 


Dhe 


and cooling 


cask 
so heating 
a tool that the body 


ing author believes in 


will be 


soft and the cutting edges hard without 
drawing the temper as is the usual prac- 
tice. It is handy for the pocket and 
blacksmiths, machinists and toolmakers 


should find it very helpful in their work. 





Personal 


John Astrom, formerly associated with 


the Nordberg 


has severed his connection with ,the com- 


Manufacturing Company, 


pany and for the immediate future will 
give his attention to private experimental 


work 

I. McC. Bean, with the 
Packard Motor Car Company, New York 
City, has recently joined the forces of the 
Mayville, 


assistant 


who has been 


Northwestern Iron 
Wis., to act in the 
manager 

William Chase, 


the engineering department of 


Company, 


capacity of 


recently connected with 
the Na 
tional Cash Register Company, of Dayton, 
Ohio, has accepted a position as mechanical 
the Cleveland Twist Drill 


engineer with 


Company 


K. O. Truell, who has been on the en- 
gineering staff of W. S. Barstow & Co 
New. York City, has taken charge for 


the Fordwich company of a new conveyer 
installation at the plant of the Virginia 


Portland Cement Company. 


H. F 


with the engineering firm of Dodge & Day, 


Sanville, for the past two years 


Philadelphia, and for four years secretary 
of the Philadelphia section of the Ameri- 
can Institute of Electrical Engineers, will 
join the organization of Frank B. Gilbreth, 
New York City, on the first of the year. 


Charles F. Smith, author of the note 
worthy articles on the the lay-out and 
construction %f cams, which appeared in 
our columns in the early part of 1905, 


and subsequently published in book form, 
has opened an office for the design of 


automatic machinery at 141 Varick street, 


New York City 

\. H. Briggs, for many years manager 
f the New York office of the L. S. Star 
rett Company, having formerly been con 


nected with the Frasse Company of New 
York City, the 
of his own business at 136 Liberty street, 
New York. Mr 


manufacturers of high-grade tools 


announces establishment 


Briggs will represent 


*Items for this column are solicited. 
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New ‘Tools and Machine Shop Appliances 


Showing New 


Ideas in Machine Shop Equipment That 


Make It Possible To Do Better Work at a Reduced Cost 





THE 
New Electric Hoist 


s show imbe f dit 
fere! 11 Ss I the ecw Shepard 
electric hoist recently put on the market 
} Get 1 Pne ic Lool Company, 

lon Falls, N. \s will be seen 
in tug ie general design is very com 
pact, embodying the motor at gne end in 
direct line with the hoisting mechanism 
the rope drum, while at the back is a 
‘ roll f ample size and with an un 
number of resistance steps so as to 
afford the most delicate control. This 
also greatly increases the life of the 
mot which is seriously affected by 
throwing on the full voltage, as is some- 
times done 
Phi mpact design allows a very sub 
stantial construction in every way, so as 


to withstand the rough usage due to un- 
skilled 
epall 


labor, and should greatly reduce 


bills. 























rHE SHEPARD ELECTRIC HOIST 


\ feature which will interest the users 


of Shepard traveling cranes is that the 
parts of these hoists are made _ inter 
changeable with similar parts of their 


standard cranes, so that a minimum sup 
ply of duplicate parts will insure con 
stant operation at all times. 


Careful attention has been paid toward 


making these hoists accessible, and as a 


parts is 


result each important group of 
I I 


LATEST 


interfering with 


Should it 


easy to get at without 
become 


of the 


ny other port 


10n 
to the 


1 


1ectric 


ssary remove armature 


otor, no part of the e wiring need 


ve disconnected, except the armature 
leads, and no part of the hoisting mechan- 
removed except the front 


itself \ 


ism needs to be 


housing of the motor similar 























FIG. 2 TRAVELING HOIST | 


COMPANY 


SED BY THE 


NORTON 
convenient access 
parts, both 
None 


wrenches 


provision is made for 
to all the 


moval and replacement 


for re- 
ot 


important 
these 


operations requires special or 


tools of any kind 

Another feature is that no provision is 
made for adjustment, which does away 
with all tampering, and the hoists are de 
signed with a sufficient margin of safety 
that have 


effect on their operation. The lubrication 


so any natural wear will no 


has been provided for with the same care, 
and all that needs to be done is to fill the 
three oil reservoirs, which are in conspic- 
uous places, before they become empty 
These hold oil enough for a long period 
and insure the hoist against undue wear 
from the parts becoming dry and cutting 


or overheating 





INFORMATION 


Fig. 2 shows a hoist fitted with two 
motors, one for hoisting and the other for 
its travel along the overhead beam. This 


hoist is in use at the works of the Nor- 
ton Company, Worcester, and as it shows, 
on 


is carrying an unbaked emery wheel 


the way to the kiln. 


These hoists are occasionally provided 
with cages so as to travel under the con 
trol of an operator in the same way as 
the long span traveling crane. One of 


this type is in use at the new plant of the 
American La Engine Com- 
E!mira, 


France Fire 
N. Y. 


pany, 





A New Ferracute Single-crank 
Press 


The accompanying illustration shows a 
large single-crank press recently built by 
the It is 
particularly adapted, when made with a 


Ferracute Machine Company 


long stroke, for cold drawing heavy sheet 


steel, for producing seamless shells, auto 

















FERRACUTE SINGLE-CRANK PRESS 
mobile hubs, ball-bearing cups and similar 


work 


1! 1S 


When built with a shorter stroke, 
blanking, 
shearing and embossing. 


adapted for trimming, 

One feature of the design is the wide- 
faced twin gears which are cut from the 
solid. They tend to relieve the torsional 
stress on the shaft and to produce a very 
even 


pressure, as the load is divided be 


tween them. The back shaft with its pin- 
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ions is made from a single steel forging 


The main shaft is forged from high-car 
bon steel, and the pitman stem is also of 


steel. The friction clutch is of the multi 


disk type, and the automatic stop can be 
hat the can be 


quickly adjusted so t ram 


stopped by hand at any point of its 


descent or if desired it can be 


ascent, or 
set for continuous running. ‘The press is 
arranged for the use of positive knock 


outs provided they are desired. 


The makers’ designation for this ma 
chine is press DGG—r21. It has a dis 
tance between uprights of 28 inches, and 
the stroke can be varied between 3 inches 


and 17 inches. The . finished machine 


weighs about 25,000 pounds and is esti 


mated t of 200 


exert a pressure tons 





Large Open Back Power Press 


Phe machn shown is supposed to be 


back, 


power press in existence, weighing 35,000 


the largest open single pitman, gap 


pounds and standing about 1o feet high, 

It is 
either hot or 
Navy 
heavy blanking work 
this 


left will 


ior 


forgings 


l nited 


designed trimming 


cold in one of the 


States Yards, in connection with 


and shearing For 


latter work the outer slide at the 


shear bars up to 3 inches square. 


This has a 3-inch movement, while the 
inside or main slide has a stroke of 7 


inches to allow the trimming of forgings 


of irregular or special shapes. The mo 














LARGE OPEN BACK POWER PRESS 


tor is 20 horse-power direct connected to 
the pinion which drives the clutch gear. 
This is 62 inches in diameter and has a 


10-inch face [here is also a_ balance 
wheel, not shown, which weighs 1600 
pounds. 

The distance between uprights is 27 
inches, from bed ta slide 20 inches and 


from the slide center to the back of gap, 


1614 inches 
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is the largest « 


1 


Machine & Tool C 


[his 
the 
Toledo, ( hio 


A Pipe-bending Machine 


Toledo 





lhe illustrati hows pip ndit 
machine having pneumati vlinder 
which takes its supply ot air trom th 


usual s 


1lOp S\ stem 





\ PIP! N . 
Dies of standard radius are suppli 
for locomotive work for pipes fron 
inch to 2 inches Spx ies 1 
size or shape are made to order 
\ right-angle bend in a 2-inch py 
be made in two minutes 


This machine is made by H. B. Under 
wood & . Philadelphi 


Combination Disk Grinder 


grinder shown in the accon 


Che disk 


panying illustration is somewhat differe: 


company 


can be 


construction, but this 


, ‘ , , 
wn back to allow free access to the 


[This hood is also 


eel when necessary 
provided w ith an « pening at the back for 
onnecting an exhaust fan. It is fitted 
vit front which « be made 





f al ( ( modate the work in 
n vhet itably connected to an 
x . s entirely free from dus 
\ somewhat similar hood is provided for 
sing ‘ el at the leit, but 1s not 
own Stratio1 
lhe i nt ead carries two wheels, 
r being i1 sed under the 
od forming 1 f the wheels for 
ul iving opposite 
rallel ( washers, nuts, 
( ( ! \ K t this class, 20- 
diameter wheel t sed, while the 
the lef be s large as 23 
é {f desired The left-hand whee 
ad tment of 8 inches and is sup 


t is called universal lever 


ri¢ \A l Is especia ly 


adapted tor a 
This 


variety of grinding operations 
} 


ite number of different adjust 
nt vn, but any style of work 
t ised. Micrometer stop 
ws are provided for all adjustments 
feeds hat duplicate or interchange- 

ble wor be easily produced 
In doul f work the right-hand 
sk is normally held away from the work 
the spring shown, but can be moved 
to its grinding position by either the hand 
or the foot ped: When the lat 
: d it allows the operator free use 

















LARGE ct 


from the usual machine of this class in 
general design as well as being an ex 


tremely large machine as is indicated by 
the eight-inch belt used for driving it 
This is a combination of a single- and 
double-head disk grinder and consists of 
can be moved inde- 


two heads which 


pendently in the slide shown. The hood 
or casing in the center 
the double 


completely incloses 


wheel and in some wavs ob 





MBINATION DISK 


GRINDER 
( oth hands. The construction is neces 
sarily powerful and rigid and the end 
thrust of the spindle is taken on larg 
hardened steel collars which bear on rings 
of combination of cast iron and babbitt 


The grinder is furnished with the usual 
setting-up press for cementing the emery 
circles to the disk, 
for ring emery 


chuck 
place of the 


if preferred, a special 
sup 


sup- 


wheels can be 


disk. This is 


plied i 
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posed to be one of the largest and heaviest 
disk grinders ever built and is the product 
of the Gardner Machine Company, Beloit, 
Wisconsin. 





Large Portable Electric Drill 


Ever since the introduction of the port- 
able electric drill, sizes have been stead- 


ily increasing and this is probably the 























LARGE PORTABLE ELECTRIC DRILL 
largest yet produced. It is known by the 
builders, the Hisey-Wolf Machine Com- 
pany, Cincinnati, O., as the Electric Scotch 
Radial, and the large size will drill up to 
a 2-inch hole, the other sizes being lim- 
ited to 144 and % inch respectively. 

The drill has a 12-inch feed through 
the worm and gear on the hand-wheel 
shaft and a quick return. The feeding 
mechanism can be adjusted from a hori- 
when the 
other 


zontal to a vertical position 


drill is to be used in corners or 
places where space is limited. 

The motor has two speeds, under con- 
trol of the hand by a thumb lever at all 
times and in spite of the size, the driving 
power is obtained from an ordinary lamp 
socket by the flexible The 


motors are made either for direct or alter- 


usual cord. 


current, as may be desired. 


the 


nating 
soth 


umns are 


horizontal and vertical col- 
made from steel tubing, pro 
vision being made for raising and lower- 
ing the drill head by the screw shown and 
being taken 


all horizontal adjustment 


care of by. the rack shown on this arm. 
Che head also swings at any angle so that 
the operator has complete control of the 
drill, up and down the column, and with 


the swinging table can drill to the center 
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of a 24-inch circie and at any angle de- 
sired 

The use of portable tools is growing 
every day and there are few shops that 
drill of this kind to ad- 


cannot use a 


vantage 





A Right-angle Drive Slotter 


[he accompanying half-tone shows a 


‘20-24-inch slotter arranged with a right- 


angle drive. The receiving-cone pulley, it 
will be noted, is opposite to the working 
side of the machine and on the other end 
of the power quick-traverse shaft, which 


is right angle from the usual cone-pulley 


shaft. This makes a very neat arrange- 
ment of the right-angle drive in a slotter 

The advantages of a right-angle drive 
for a large slotter are very apparent when 
one considers that the line shaft usually 
runs lengthwise with the shop and that 
it is very convenient to have a slotting 


set crosswise with same in 


machine the 


order that the upper portion of the ma- 


January 2, 1908. 
chine may not be in the way and yet can 
readily be supplied with heavy work by 
the traveling-crane service. 

This slotter is made by the T. C. Dill 
Machine Company, Inc., of Philadelphia, 


Penn 





in Hard 


Individual Efficiency 


Times 
By ENTROPY 





Every little while there appear signs of 
hard times ahead. Sometimes they prove 
to be true, but oftener false. However, 
they turn out to be right often enough so 
that it behooves us all to be on our guard 
and keep in a position to stand off the 
volf. How can a man prepare for hard 
times? 
even that is apt to be tied up so that he 


Of course he can save money, but 


does not want to touch it when money is 
scarce. If he owns a house, it represents 
his savings; but when business is dull is 


the worst time to sell. Stocks or bonds 
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are worse yet. What we all want is em- 
ployment. If the price of roast beef, rent 
and all the things we buy drops to one- 
half what it is now, we will be just as 
well off on one-half pay; but we must 
hold our jobs. Now, how can we hold 
our places? [I talked with many 
business men and, for that matter, I have 
hired quite a few workmen at one time 
or another, and here is an average of 
what employers think. 

They all agree that they will make very 
great efforts to keep their best men, even 
if they lose money by so doing. They 
agree, too, that their best men only con- 
stitute from 10 to 20 per cent. of their 
force. This is with the exception of a 
few firms doing extra-fine work, who are 
very anxious to hold their entire force to- 
gether. I may safely say that, if your 
employer considers that you are one of 


have 


his best men, he will lose money rather 
than lose you. Now what will make your 
employer consider you one of his best 
men? Will it be because you can always 
work close to measurements? Will it be 
because you do your work quickly? These 
are two things that one would naturally 
think of, but | that take 
second place in a good many employers’ 


believe they 
The thing that your employer is 
“Who 
Who is here every 
Who will 
stay and finish an emergency job without 
growling? Who can be depended upon 
to stép his mate’s lathe if it is going to 


minds. 
going to think of first of all is, 
can I depend upon? 


day? Who is here on time? 


run up against a shoulder and spoil some 
Who can be depended upon to go 
when he 
Who will take a job 
that must be right, and get it right with- 


thing? 
out on a job and come back 


should, and sober? 


>) 


out any chance of a second try: 

I am thinking just now of a man that I 
have known for 20 years or more, during 
more than half of which he worked for 
me. He has been through all of the hard 
times for the past 50 years, and he tells 
me that he never lost more than a day at 
a time for lack of work. He is not what 
you could call a fine workman, nor is he 
ordinarily very quick; but you can de- 
pend on him every time to rise to the 
occasion. If you have a repair job on a 
shaft, and it is wanted in less time than 
you think it can be done, give it to him; 
he will get it done. Watch him work. He 
goes at it with confidence, but with care. 
His mind is on that job and on nothing 
else. While his lathe is running up a cut, 
he is getting his straightener alongside, 
where he can get it on the lathe in a 
hurry. When 
the job is over, if it is half an hour before 
quitting time, he goes back at his old job 


Every move is effective 


without a word. Does he get imposed 
upon by having the boss pretend the job 
is in a hurry? No! He knows and the 
boss knows that every shop in town would 
like to get He knows enough to 
stay where he is well used and where the 
job is steady, and the boss knows enough 


him. 
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to save him for emergencies. Does he get 
the top price? No! I never knew him 
to get all that he could have gotten by 
holding out for it, 
good, but I have known of his being the 


when business was 
only man in the shop that did not get a 
cut when business went down. 

Now, if this chap were only an edu- 
cated man, my story would be complete, 
for | point that by diligent 
study a young man could achieve inde 


could out 


pendence. This man is educated only in 


the sense that every man who thinks 
about his work educates himself. He 
never had a start in schooling, and I 


doubt if he could hold his own in figures 
with a boy from the fifth or sixth grade. 
He is 
like lots of 
MACHINIsT. He 


machinist, 
AMERICAN 


just a simon-pure 
the 


gets his hold on his em 


readers of 


ployers just because he is ready, willing 
} 


and able to do what is wanted in a ma- 


chine shop. He. has hard times nailed 
down where I believe he makes more 
money than when times are flush 


I can imagine someone reading this and 


saying; If we are all so diligent then 


there will have to be just as many men 
ve will suffer just 
Don’t 


for a moment believe that everybody is 


dropped anyway, and 
the same, so let’s take things easy. 
going to take this advice. For one thing, 
there are enough machinists that do not 
read the AMERICAN MACHINIST, and who 
day and 
the 


have no ambitions beyond pay 


a keg of beer, to furnish all men 
There will always 


dull, 


there will be some foremen who will go 


necessary to be fired 


be plenty of such. I: times turn 
to other shops as machinists; there will 
be leading machinists that will take jobs 
work; there will be 


on coarse poorer 


machinists that will become helpers and 
so on, until the helpers are the ones that 
I have never known of 
times so dull that a really good man, one 
get a 
To be sure, shops often suspend 


are crowded out 


who used his brains, could not 
living 
business through no fault of their work- 
men; but their really valuable men are 
If you are 
thrown out of a job, and cannot get one, 
look yourself over and see if you can tell 
the whv. It and 


you only. 


snapped up by other concerns. 


reason lies with you 





Business Items 


The 
has 
Jamestown 
electrical instruments and pressure gages. 


Bristol Waterbury, Conn., 
awarded a medal by the 
Exposition for its recording 


Company, 


been silver 


The Foos Gas Engine Company, of Spring- 
field, Ohio, has purchased the business of the 
Marinette Engine Company, which com- 
prises the line of Walrath multiple cylinder 
for electric and power 


Gas 
engines work. 
The 
i. ae 
building, 
new shop has an area of 
and is completely equipped 
kinds of machinery work 


Rochester, 
their new 
Paul street. The 
over 30,000 feet, 
for handling all 


Machine 
from Mill 
309 St 


Company, 
street to 


Ingle 
moved 


299 to 


7) 
wm 


Nash Company, which has an ex 


The Geo 


tensive warehouse in New York, has erected 
a large one at 115 Washington Boulevard, 
Chicago, Ill., where it will carry a full stock 
f crucible cast steel, “Capital” high speed 


brands, ready for delivery in 
well as a 


steel, and other 
lengths or quantity, as 
Capital high speed drills, et« 


sizes, 


any 


full line of 





Trade Catalogs 


Dreses Machine Tool Company, Cincinnati, 
radial drills 
and screw and turret machinery Illustrated. 

Lehigh Car, Wheel & Axle Works, Fuller- 
ton, Penn Catalog of Fuller-Lehigh pulver- 
izer mill Illustrated, 44 pages, 9x12 inches, 
paper 

The Dean 
pany, Newport, Ky 


Ohio Loose-leaf catalogs of 


Engine and Foundry Com 
Catalog of Dean engines 
alcohol Illustrated, 40 

paper 


Gas 


gasolene, 
inches, 


for gas, 
pages, Ox 

General Electric Company, Schenectady, N 
ue Bulletin No. 4550, describing carbon 
break circuit breakers, forms G, P 
and K. Illustrated, 36 pages, 8x10% 
Bulletin No. 4551, illustrating and describing 
horizontal instruments. 


type —, 
inches 


rhomson edgewise 





16 pages, Sx10% inches 
Manufacturers 

The Benson Lumber Company, San Diego, 
Cal., will erect a box factory 

The Portsmouth (Ohio) Steel Company is 
erecting a new machine shop. 

The Monarch Electric and Wire Company, 
Chicago, IIL, will erect a new plant. 

The Consumers Ice Company, Chester, Pa., 
is building a new plant to replace the one 
burned 

The Oesterlein Machine Company, Cincin 
nati, Ohio, proposes to erect an addition to 


its plant. 

It is stated that Keough & Trotter, Chat 
ham, Ont., will erect a machine shop addition 
to their plant. 

The Cummer-Diggins Company, Cadillac, 
Mich., will rebuild saw-mill and lumber plant 
recently burned. 

The King Stove and Range Company, Shef 
field, Ala., will rebuild the foundry recently 
destroyed by fire 


The Ireland & Matthews Manufacturing 
Company, sheet metal goods, Detroit, Mich., 
will build a new factory 

The Soo Line will build an addition to its 


shop in Minneapolis, Minn., which 


$60,000, it is said. 


machine 
will cost 


Fire destroyed the plant of the J. L. Means 


Machinery Company, Shreveport, La., caus 
ing a loss of about $40,000. 
The C. Raymond Company, Dayton, Ohio, 


for the construction of a 
$100,000. 


is asking for bids 


foundry building to cost 


The Detroit (Mich) Machinery Company 
will move to Monroe, Mich The company 
manufactures paper box machinery 

rhe Rockmart Stove Manufacturing Com 
pany, Rockmart, Ga., contemplates estab 


Ala 
Woodenware 
recently de 
$10,000. 


lishing a stove foundry in Selma, 


The 
Company 
stroyed by 

The Wells-Fargo Express Company, Kan- 
sas City, Mo., contemplates building repair 
shops. R. A. Wells is general manager. 

The British Columbia Electric Railway 
Company will erect additions to its car shops 
in Victoria, B. C., to cost about $10,000. 


Fayetteville (N. C.) 
will rebuild plant 


fire, to cost about 








30 


The 
Company, 


Stove 
Ill... 
addition 


Excelsior and Manufacturing 
contemplates putting 


ata of $50,000 


Quincy, 
up a 
The 
rati, 


SIx-story cost 
Electric 
bought 


Triumph 
Ohio, 


Company, Cincin 
Oakley 
will 


has a site in 


on 


which several factory buildings be 


erected 


The United Drop Forging Company, of 
West Springfield, Mass., whose plant was 
destroyed by tire some time ago, is planning 


to rebuild 


The Severance-Broughton Company, Walla 
Walla, Wash., is planning to erect a new 
machine shop for which new machinery will 
be needed 

The R. L. Beasley Steam Stump Puller 
Company, Gordon, Ala., contemplates ex- 
pending about $50,000 for buildings and 
machinery 

rhe Progressive Stove and Furnace Com 
pany, Colorado City, Colo., will build an addi 
tional molding room and an extension to the 


machine shop 
The American Case and Register Company, 
Alliance, Ohio, will erect a factory building at 


Salem, which will contain 50,000 square feet 
of floor space 

An extension is being built to the machine 
shops of the Butte, Anaconda & Pacific 
Railroad at Anaconda, Mont., which will 
double the capacity. 


The plant of the Westwood Turning Com- 


pany, Fremont, Ohio, was _ burned. Loss 
$10,000. The company manufactured neck- 
yokes, single-trees, etc. 

The Harrisburg (Ark.) Hardwood Lumber 


and Handle Company, recently organized, will 


establish a planing mill and handle factory. 


J. A. Davis is‘manager 

The Southern’ Railway Company has 
awarded contract for the rebuilding of coal 
chute at Pelham, N. C., recently burned, to 
cost $50,000, it is said 

The J. I. Case Threshing Machine Com- 
pany will build a new repair plant and ware- 
house at Fargo, N. D., to replace the one 


recently destroyed by fire 
The 
homa 


Oklahoma Carriage 
City, Okla., will 
transfer 

of $20,000 


Company, Okla 
factory for 
livery equip 


erect 
manufacturing and 


ment at a cost 
let 
railroad shops 
at Riviere Du 
mechanic 


to 


the construction 
for the Interco 
Loup, Que. F. 


Contract has been for 


of the 
lonial 


new 
Railway 
J Loze 


is 


master 


A $500,000 tannery be equipped with 


the latest machinery will be erected at Mil- 
waukee by the Fred Rueping Leather Com- 
pany of Fond du Lac, Wis. 


The United Engineering and Foundry Com 


pany, of Pittsburg, Pa., will build an addi- 
tion:to the erecting shop of the Lloyd-Booth 
Company at Youngstown, Ohio. 

N. B. Hall & Sons, Decatur, Ala., are 
erecting a plant for the’ manufacture of slack 
barrel headings, which will be one of the 
largest of its kind in the south. 


The Virginia Metal Culvert Company, Rich- 
mond, Va., incorporated manufacture cor- 
rugated metal culverts, is erecting a plant. 
Address is 1703 East Cary street. 


to 


The Blount Plow Works Company has been 
incorporated at Evansville, Ind., to manu- 
facture plows. H. H. Walter, E. Blount and 
William Davidson are directors. 

The Fort William 
been incorporated with a 
000 to build railroad 
Lewis, Montreal, Que., 


(Ont.) Car Company has 
capital of $1,000,- 
ears. Frank Harold 
manager. 


is 
The 
ing 


mill and 
destre ry ed 


Ocean Park Milling and Manufactur- 
Company, Venice, Cal., whose planing 
manufacturing plant was recently 
is planning to rebuild. 


by fire, 
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The Logansport 
been 


(Ind.) 
incorporated 


Radiator Company 
has for the purpose of 
erecting a radiator factory. Capital $50,000. 
F. Digan and A. D. Benson interested. 
The Payne Lifting Jack Company, Belle 
ville, Ill., has incorporated with $10,000 
capital stock. A for the manufacture 
of screws large scale will 
erected. 
The 
Edmonds, 


are 


factory 


jack on a be 


Washington Steel and Bolt Company, 
Wash., receiving bids on the 
it proposes to run in conjunction 
bolt A. G. Pike, 


is 
steel plant 
the 


manager. 


with works. genera! 


The Lake Shore & Michigan Southern Rail 


way Company has purchased a site in Elk- 
hart, Ind., to be used for a new locomotive 
shop. M. J. MeCarthy, Elkhart, is master 


mechanic 


Contract has been let for the construction 
of a machine shop at San Bernardino, Cal., 
for the Atchison, Topeka & Santa Fe Rail- 
way Company which is to be twice the size 
of the present shop. 

The Forrest City (Ark.) Box Company, re 
cently incorporated, will erect a plant for 
the manufacture of box shooks. Building and 
machinery will cost $30,000. W. F. Perkins 
is engineer in charge. 

The Thatcher A. Parker Company, Terre 
Ilaute, Ind., has been incorporated with 


$50,000 capital to establish and equip an iron 
factory. T. A. Parker, Warren Hussey and 
W. B. Llice, directors. 


The Pittsburg (Pa.) 
Company has applied for charter. Capital, 
$15,000. The company will equip 
ment for electro-galvanizing pipe, bar, angles, 


Electro-Galvanizing 


install 


etc. John A. Hanlon is président. 

The Electrical Supply Company, of Val 
paraiso, Ind., has consolidated with the Trio 
Electrical Company, of Rock Island, Ill. A 


new plant will be erected at Rock Island, 


which will employ about 250 men. 

The Maryland Elevator Safety Lock Com- 
pany, Baltimore, Md., has been incorporated 
with $300,000 capital to manufacture ele- 
vator safety locks Milton Dashiell, J. Tay- 
lor Albert, W. G. Menchine incorporators. 

The C. G. Smith Company, Park building, 
Pittsburg, Penn., has purchased a site in 
North Rochester, and will erect a plant there 
for the manufacture of emery wheels, emery 
cloth, etc. About 200 men will be employed. 

The machine shops of the Galveston, Hous- 
ton & Henderson Railway Company, at Gal 
veston, Texas, recently wrecked by a cyclone, 
will be reconstructed. The loss is said to be 
about $25,000, much of the machinery being 
totally ruined. 

The repair shops of the Grand Trunk Rail- 
way Company at Stratford and Battle Creek, 
Mich., are being enlarged and reconstructed. 


A large sum of money will be expended by 
the company both for new buildings and 
modern machinery for these points. 





Want Advertisements 


25 cents 
six words 
ments abbreviated. 


a line for each insertion. 
make a line. No advertise- 
Copy should be sent to 
cach us not later than rriday for the ensu 
ing week’s issue. Answers addressed to our 
care will be forwarded. Applicants may spe- 
cify names to which their replies are not to 
be forwarded, but replies will not be re- 
turned If not forwarded, they will be de- 
stroyed wthout notice. No information given 
by us regarding any advertiser using bor 
number. Original letters of recommendation 
or other papers of value should not be in- 
closed to unknown correspondents. Only 
bona fide advertisements inserted under this 
heading. No advertising accepted from any 
agency, association or individual charging a 


Rate 
thout 
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fee for “registration,” or a commission on 
wages of successful applicants for situations. 


Miscellaneous Wants 


Caliper list free.E.G.Smith Co., Columbia, Pa. 
If you use small gears in large quantities, 


write Berry and Parker, Erie, Pa. 
Working and patent drawings. G. M. 
Mayer, 1461 Monadnock BIk., Chicago. 


Will buy or pay royalty for good patented 
machine or tool. Box 282, AMER. MACHINIST. 

Light, fine machinery to order; models and 
electrical work specialty. E. O. Chase, New- 
ark, N. .« 


Machinery, jigs and _ fixtures designed, 
drawings from models or sketches. P. O. Box 
1017, Lowville, N , 

Automatic machinery designed, ideas de- 
veloped; work done by the hour. Box 739, 


AMERICAN MACHINIST. 
Special machinery designed and built; du- 








plicate parts, tools, jigs and dies. The Wade 
Machinery Co., 133 Oliver St., Boston. 
Special machinery accurately built. Screw 
machine and turret lathe work solicited. 
Robert J. Emory & Co., Newark, N. J. 
Mechanics, write for our special offer of 
how to get a set of wrenches free. Bullarti 
Automatic Wrench Co., Providence, R. I 


Designer of automatic and special machin- 
ery; mechanical drawings of any kind made. 
John G. Wittum, M. E., 93 Sherman Ave., 
Newark, N. J. ‘ 

Lathe and machine work of every descrip- 
tion, patterns, gear cutting, screw machine 
work, iron, brass and aluminum castings The 
Sipp Electric and Machine Co., Paterson, N. J. 

Wanted—To correspond with individual or 
firm with a view to establishing agency for 
Electric Cranes in New York and Philadel- 
phia territory. Box 730, AMER. MACHINIST. 

For Minneapolis and St. Paul territory, 
manufacturer’s agency for any meritorious 
article or machine, saleable to machine shop 
trade; we can sell it if it’s “right.” Roy Ma- 
chinery Co., Minneapolis, Minn. 


A large English firm of machine-tool im- 
porters having showrooms and _ offices in 
Great Britain, France, Italy and Japan, is 


wanting good agencies for machine tools of 
all kinds. Apply Box 189, AMER. MACHINIST. 

Machinery built to order and by contract; 
special parts made; gear cutting, automobile 
and pattern work, punch pres and screw ma- 
chine work, tools, dies, ete. Blair Tool 
and Machine Works, West and Morris Sts., 
New York City. 


Special machinery and duplicate machine 
parts built to order; tools, jigs and experi- 
mental work; complete modern equipment. 


MacCordy Mfg. Co., Amsterdam, N. Y. 

The annual meeting of the stockholders of 
the Hill Publishing Company, for the election 
of directors for the ensuing year and for the 
transaction of such other business as may 
properly come before the meeting, will be held 
at the office of the company, in the Hallen- 
beck building, 497-505 Pearl street, Borough 
of Manhattan, New York City, N. Y., on Tues- 
day, January 28, 1908, at 12 o’clock noon. 

Dated, New York City, December 17th, 
1907. Robert McKean, Secretary. 


Machine work wanted; manufacturing 
company conveniently located in middle west 
with good shipping facilities, large new ma- 
chine shop equipped with modern labor sav- 
ing tools driven by individual variable speed 
motors, full complement traveling cranes, has 
surplus capacity, and would like an oppor 
tunity of figuring on machine work of any 
class from 16’ diameter down: prepared to 
do machining alone or to furnish either steel 
or iron castings completely machined to 
gauge. Box 697, AMERICAN MACHINIST. 

We want to purchase or handle the patents 
or designs for a line of machinists’ tools or 
machine shop specialties; would prefer to 
take up some entirely new tools or a notice- 
ably new design; we are willing to consider- 
either the purchase of patent, manufacturin 
under royalty, or the introduction and sel 
ing of new tools, the manufacture of which 
is already started; we are located in New 
England and are experienced manufacturers 
and also salesmen of wide acquaintance and 
influence and wish to use this experience in 
bringing out a line of specialties Address 
with full particulars. Box 725, Am. MACH. 


Situations Wanted 


Classification 
advertiser, 


indicates present address of 
nothing else. 
CONNECTICUT 
27: 10 years’ experience in first 
1 year in drawing 
years in Europe; speaks Ger- 


Mechanic: 


class tool and die making, 


spent 35 


room, 
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man and French: would make good traveling tail: competent to direct technical, office and charge of the manufacturing end of a mod- 
salesman or assistant foreman Box 747, productive forces; fully posted on gas and ern plant employing 250 men in the manv- 
AMERICAN MACHINIST. oil engines and general industrial processes; facure of a line of fine machine tools; loca- 

ILLINOIS possess numerous patents; am not partic tion a pleasant town of 10,000 inhabitants, 
: , ' . ular about location “Executive,” AM. M moderate rents, etc.; this is a good oppor- 

Assistant superintendent of a Connecticut OHIO tunity for the right man; state age, experi- 
factory wishes o locate in or near Chicago ; : lacs sina ence and salary expected, with references. Ad- 
three years in present position and five years By a designing draftsman, several years dress “Manufacturer,.”” AMERICAN MACHINIST. 
previous experience in drafting room and _ experience in automatic machinery, jigs, fix 
machine shop; 32 years old; graduate of tures and tools; A references Box 728, OHIO 
Yale; junior member A. S. M. E. Box 732, AMERICAN MACHINIST. Lop notch foundry superintendent wanted 
AMERICAN MACHINIST. Electrical engineer, designer, direct current &*t once for new machine-molding gray irou 

MASSACHUSETTS motors and generators for all purposes; a ee 5 = pre A a and Rm 
, : . : rractics echanic. ¢ rs iliar itl ‘ver ment jus elng completed; strictly up-to-date 

All-around drop forging, die sinker, wishes ae ee ee See pte Bree including continuous pouring; asotlenne meet 
to make a change; have had five years’ ex Box 723. AMERICAN MACHINIST be temperate in habits, of good character, 
perience. Write “J M. E.,” 300 Main St., . ro « aeaiate ’ aggressive, and above all, a good executive, 
Easthampton, Mass. full knowledge of molding machines and best 

NEW JERSEY application of patterns thereto absolutely 
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5 years’ experience Box 733, AMER. MACH. where employed at present, and state salary 

: 7 . pa ’ required; all communications treated confi- 

Mechanical draftsman, 3o > can push work Classification indicates present address of dentially ; no cheap man need apply. Address 
through office and shop. Box 746, AM. MacH. advertiser, nothing else rhe Cincinnati Milling Machine Co. Cin- 

A man of broad experience, thorough or- MASSACHUSETTS cinnati, Ohio 
ganizer and ee date producer ; peta od Wanted—Cost estimator for electrical ap- PENNSYLVANIA 
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ery; experienced superintendent of work re- fications, and salary expected Box 735 ; i x ta. 

oof aa : * 1Cé Ss, % elar, ” ‘99, AMERICAN MACHINIS1 
quiring accuracy to be produced at low cost, Ayertcan MACHINIST 
practical, technical, resourceful, inventive; “~“\ Kee Wanted—aA first-class mechanic and die 
open for any responsible position. Box «740, Wanted—-A thoroughly competent manager maker who wishes to get into business; 
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Wanted—A position as chief engineer, me- Prepared to undertake the management of 100 
chanical and electrical: can furnish the best [° oY ahi ae oy in the gene ge ol F ~ | 

references by i iries : 2 small machines, the manufacture and repair 
of references by ut dnaagg s. Box oes, AN. M. of dies and general repair work. Box P36. or a e 

Mechanical engineer; college graduate; one aygepican MACHINIST 
year shop, three years drafting experience, . 
wants position. Box 743, AMER. MACHINIST. NEW JERSEY For Sale—-Foundry, wood and iron machine 

Draftsman, graduated mechanical and elec- Draftsman on special machinery; must sSkop; all equipped. Box 74, Albion, N. Y, 
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: ~ - ; : é : 731, AMERICAN MACHINIST. tay “Fe > ol : 
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741, AMERICAN MACHINIST. _* Wanted—An experienced draftsman of For Sale—Two pairs of Tabor steam en- 

First-class tool designer; 30 years; col- both mechanical and stuctural architectural gine indicators in good order, have been but 
lege graduate; 10 years’ practical and of- @rawing for a technical school; permanent little used. Address for full description and 
fice experience; A-1 references; wants posi- . position for first-class man. Apply by letter price. Box 727, AMERICAN MACHINIST. 
tion. Box 745, AMERICAN MACHINIST. stating qualifications and experience in full. For Sale—Ten volume library, covering 

Several years’ experience in general draf to Instruction Committee, P. ( Box 37, completely the work of the engineer and ma- 
ing room work; best references furnished fro Station D, New York chinist; good as new; cost $50; will sell for 
previous employers: desires a_ reliable cgi Machinist foreman; man under forty years 415. Address “T. M. T.,” Box 425, Chicago, 
nection. Box 738, AMERICAN MACHINIST. old for small shop, capacity about thirty men, For Sale—Cyclopedia for modern shop prac- 

Mechanical draftsman and designer; col- located in Greater New York, engaged on tice, four volumes; bound in green morocco 
lege graduate with 5 years’ practical experi- contract and experimental work ; good equip- leather. Practically new; cost $18; will sell 
ence on general engineering work and special ment; steady position; good prospects fo for $6. Address “L. N. O.,” Box 425, Chi- 
machinery; wants position: A-1 references; energetic, capable man; give age, outline of cago, III. 
salary $20 per week. sox 737, AMER. MACH. experience and education and salary required ; For Sale—Some one with a line of light 

Mechanical engineer, not a routine man, ee “‘ ete Address A. D. & manufacture, can secure a fully equipped ma- 
with 17 years’ experience on light and heavy woe ox 734, AMERICAN MACHINIST. chine shop in modern brick building on side 
constructions, desires change; accustomed Superintendent with experience and good track in prosperous city by addressing Sauls 
to heavy responsibilities, masses of de- executive ability, capable of taking full Brothers, Columbus, Ga. 

. . 
Alphabetical Index to Advertisers 

PAGE PAGE PAGE PAGE 
Abrasive Material Co........ 156] Becker-Brainard Milling Ma Bullard Auto. Wrench Co....112 |] Cleveland Cap Screw Co....121 
Acme Machinery Co........ 108 cc “S. ene 23 Bullard Mach. Tool Co...... 3” | Cleveland Crane & Car Co...1380 
pe eS .. “gay epee: 90] Bemis & Call Hardware & Burke Electric Co.......e-. 147 | Cleveland Planer Works..... 111 
Adjustable Collett Co........ 113 | eee 117 | Burke Machinery Co........ 120 | Cleveland Stone Co.........156 
Albro-Clem Elevator Co...... 160} Bertsch & Co...... .161 | Burr & Son, John T......... 121 | Cleveland Twist Drill Co., 
Almond Mfg. Co., T. R..... -127| Besly & Co., Chas. H. 47 | Burroughs Co., Chas........ 121 4th cover 
Alteneder & Son, Theo...... 133] Best & Co., L....... 156 | Bury Compressor Works....149 | Cleveland Wire Spring Co...122 
American Emery Wheel Wks.154] Bethlehem Foundry & Mach Byram & C0......seeeeeeees 133 | Cling-Surface Mfg. Co....... 132 
American Gas Furnace Co..118 ON a ie ae aati Viekiaheehdekes 128 Tn J, Bicteenscaeeenne 123 
American Pulley Co........ 130] Bethlehem Steel Co.. ; 188 1 C & C Mhectrie Co.....ccces 144 | Coates Clipper Mfg. Co....+.. 96 
American School of Corres- Bickford Drill & Tool Co.... 10 | Caldwell & Son Co., H. W. 131 | Cochrane-Bly Co. .......... 67 

CN oa ae oe ak oak 751 Bignall & Keeler Mfg. Co 115 |.Cammel, Laird & Co........ 53 | Coes Wrench Co...... 20 and 21 
American Tool & Mach. Co...128]|Bilgram, Hugo....... 160 | Carborundum Co. see eeeees 28 | Colburn Machine Tool Co...174 
American Tool Wks Co., Billings & Spencer Co....... 167 | Card Mfg. Co., Mie én eames be Fr lee 17 

8 and 177|Binsse Machine Co.......... 40 | Carpenter Tap & Die Co., Consolidated Press & Tool Co.109 
American Tube & Stamping Birdsboro Steel Fdry. & Mach J. Me wees Feet eee eeeee 162 | Crescent Forgings Co....... 11% 

ON a ie a oe 181 | GRR apc RRA 108 | Carr & Co., Stuart R........ 153 | Crocker-Wheeler Co. ........ 146 
American Watch Tool Co....102] Blaisdell Machinery Co...... 149 | Carver File Co........+.++: 167 | Crosby Steam Gage & Valve 
American Wood Working Blanchard Machine Co...... 990 | Cage BEfm. Co... rcccccccecs .130 i, tu etihie see eesee én & 175 
Bee. CO ccoescs veer en cee  enemwae on | Cell Drier Machine Co..... -117 | Cullman Wheel Co.......... 172 
See ee akan cena 72| Blood Bros. Machine Co..... 173 | Chadwick & Trefethen...... 172 | Curtis & Co. Mfg. Co....... 149 
Armstrong-Blum Mfg. Co....173] Blount Co., J. G............ 32 Chambersburg Engineering Co.166 | Curtis & Curtis Co.....ccee 175 
Armstrong Bros. Tool Co....138]| Boston Gear Wks........... 158 | Champion Tool Works....... 3% Cushman Chuck Co......... 124 
Artisan’s Guild..... ; 133| Bowsher & Co., N. P........ 156 | Chicago Flexible Shaft Co...115 
Athol Machine Co.......... 169] Box & Co., Alfred........... 120 | Chicago Pneumatic Tool Co..148 | Davis Machine Co., W. P....178 
Automatic Machine Co...... 134| Boynton & Plummer........ 134 | Chicago Raw Hide Mfg. Co..172 Desmond-Stephan Mfg. Co..154 

Bradford Machine Tool Co... 5 | Cimcinnati Elec. Tool Co....169 | Detrick & Harvey Mach. Co. .17% 
Backus Water Motor Co..... 132] Bradley & Son, C. C......... 112 | Cincinnati Lathe and Tool Co.166 | Diamond Chain & Mfg. Co. .168 
“eae 114 Bridgeport Safety Emery Cincinnati Machine Tool Co..106 | Diamond Machine Co....... 40 
Baldwin Chain & Mfg. Co...172 = ae reer ‘154 | Cincinnati Milling Machine Diamond Saw and Stamping 
Bardons & Oliver..........0. 170] Bristol Co............. 4th cover | np Or ttt att ttt eee 6 and 7 WOrkS «owe eee eeeceeenes 139 
Barnes Co., W. F. & John 14/ Bristol, Wm. H........... 49 | Cincinnati Planer Co....... ._ 24 | Dickinson, Thos. L.......... 156 
mmemnett, G. B Bisscoccecces 40] Brown Co.. H. B........... 173 Cincinnati Shaper Co....... 179 | Dill Slotter People....... . 123 
Bath Grinder Co., Inc....... 83| Brown & CG R H corer seees 125 Clark Auto. Telephone Switch- Dixon Crucible Co., Jos..... 132 
Baush Machine Tool Co.. Frown O., BH. Eh... oes secede a i SRerepengeieant ....162 | Dreses Machine Tool Co..... ¢ 

3a cover| Brown & Sharpe Mfg. Co., Clark Cast Steel Cement Co.152 

Bay State Stamping Co.....133 1, 53 and 4th cover | Clark, Jr., Electric Co., Jas.146 Earle Gear & Mach. Co......161 
Beaman & Smith..... 15 and 124] Brown Hoisting Mchry. Co..130 | Clayton Air Compressor Wks.149 | Eastern Machinery Co..... -122 
Beaudry & Co., Inc..... ....123| Brubaker & Bros., W. L......156 | Cleveland Auto. Mach. Co.... 18 | Eberhardt Bros. Mach. Co...161 









































50 AMERICAN MACHINIST ° January 2, 1908. 
PAGE PAGE PAGE PAGE 
Eck Dynamo & Motor Co....147] Jones & Lamson Mach. Co., Newton Machine Tool Wks.. 11 | Smith Countershaft Co...... 31 
Electric Controller & Supply 12, 13 and 40 ree CN. Bis cessacenes 131 i eer 172 
GEA AE Seas tiie et 170] Juengst & Sons, George...... 182 | Nicholson File Co..........- 17 Smith & Post ree 120 
Elliott Chemical Wks....... 153 Nicholson & os ” ree 84 ——- sn _ * we keaws a 
Simes <ngineering Works, ‘earne , »cke § Niles-Bement-Pond Co., Spacke Mach. Co., F. W..... 
: Chas. ae — saat 168 pears Ao ‘. y geile 2, 3, 35, 38 and 176 | Sprague Electric Co........ 145 
Meemert Mie. Co... ccccscces 128 | Kempsmith Sainte 22 | Northern Elec. Mfg. Co..... 143 | Springfield Mach Tool Co.... 15 
mretngeem, FF. B.cvcscssvses 125] Kern Machine Tool Co...... 87 | Northern Engineering Works.130 | Standard Connecting Rod Co.127 
Estep & Dolan........-seeee 178 | kenffel & Esser Co.......0e- een | Nortom Co. ...ccccccecssese 73 | Standard Engineering Works.152 
Evans Friction Cone Co..... 175| Keystone Steel Castings Co..150 | Norton Grinding Co......... 72 | Standard Gauge Steel Co....127 
Excelsior Needle Co........-. 88] knig hew. C , 12: a a i eer 158 | Standard Roller Bearing Co. .156 
Knight Mchry. Co., W. B.... 2 Standard Tool Co 92 
Farrel Fdry. & Machine Co. .152 Kolesch NS Co. ‘ees Ecas Oia : = Obermayer Co., S......-+++- 153 Stark Tool Co... ..ccccceces 120 
Fawcus Machine Co........ 160} Krupp (Prosser & Son)..... ve Oesterlein Machine Co....... 86 | Starrett oS 3 Se 164 
Fay Machine Tool Co........ 99 , 1738 Oo. K. Tool Holder Co....... 121 Stevens, Frederick B........ 152 
Fellows Gear Shaper Co..... 69] LU. & D. Co....... Lae eh 108 Owen Mach. Tool Co.......- 22] Stoever Foundry & Mfg. Co.167 
Felton, Sibley & Co......... 122| Landis Machine Co......... ue ; 7a | Stow Mfg. Co............. 148 
Ferracute Machine Co....... 173 | landis Tool Co. ......-+.++- gan | Eatmer, C. Ten... 2. -s-0000: 173 | ‘Struthers-Wells Co.....-.... 132 
Firth-Sterling Steel Co...... 151| Lang Co. G. R...-..... °° 7128 | parker Company, Chas. ...... 129 | Sturtevant Co., B. F........ 27 
Fitchburg Machine Wks....: 31 pg ay! Tool Co gtr Patterson, Gottiried & Hunter, oo Swaine Mfe. Go. Fred 3... .166 
Wiather Mfg. Co., B. J...... 428) ee eee We wo + a oo Tlideeietas So Rr rr. 7? ” 
Flather Planer Co., Mark. ...110|!eBlond Machine Tool Co. Pawling & Harnischfeger....130] Tabor Mfg. Co.........-.-- 117 
Foote Bros. Gear & Mach. Co.161 R. K.....67, 71 and 4th cover | Paxson Co., J. W...+-+++++ 23 | Taylor & Fenn Co.......... 79 
Foote-Burt Co., The...... 104] LeCount, Wm. Ge weccereces =2 | Philadelphia Bourse......... 101 | Taylor-Wilson Mfg. Co....... 161 
Fosdick Machine Tool Co.... 16 Leonard Mfg. CO. see eeeeee 175 Philadelphia Gear Works., ” Technical Supply Co........ er 
Franklin Mfg. Co., H. H..... 86| Link Belt Co. ......... >, S 157 and 158 | Tindel-Morris Co............ 119 
Lodge & Shipley Machine Tool Phillips-Lafitte Co ..++-153 | Toledo Machine and Tool Co. 174 
Gene Ce. Wei Be xcecccdas 172 CO, wee een eeeres peceesorse >| Piers, Frank..........-. ses -175 | Toomey, Frank ............ 
Garden City Fan Co........ 161| Long & Allstatter Co........ 115 | pittsburg Auto. Vise & Tool Triumph Electric Co........ ia 
Gardner Machine Co........ 156 | Lucas Machine Tool Co...... 180 Ot 129 | Tudor Mfg. Co............. 81 
Garvin Machine Co......... 171 | Lufkin Rule Co. . ste eee eeees off" ee Seer 178 | Turner Brass Works........ 172 
Ce iin 6 a-o wae dn ora ald 166] !umen Bearing Co........-- 150 Potter & Johnston Mach. Co. 61] Turner Machine Co......... 123 
General Electric Co..... 142] Lunkenheimer Co. .......... 132 | Powell Co., Wm. S........-- 133 
General Pneumatic Tool Co..131} lyon Metallic Mfg. Co...... 175 | pratt Chuck Co............ 126 | Underwood & Co., H. B...... 169 
Geometric Tool Co.......... 27 .. | Pratt & Whitney Co...36 and 37 | Union Mfg. Co............. 178 
Gisholt Machine Co.. 182] Macdonald & Macdonald... .173 Prentice Bees. OO....ccscccs 29 | Union Twist Drill Co....... 65 
Gleason Works........ 4th ‘cover Machine Screw Products Co. .167 Prentiss Tool & Supply Co., Universal Drafting Machine 
Globe Machine & Stamping Co.123 Manning, Maxwell & Moore, bial 163, 176 and $k PLE ES eS ES 135 
Goldschmidt Thermit Co..... 150 0 76 and 77 Peemtion Wine Ce. 0«% <cce00% 12 Universal Machine Screw Co. 86 
Gorton Machine Co., Geo.... 78 Manufacturers Equipment and a Prosser & Son, Thos........ 53 U. §S. Electrical Tool Co 147 
Gould & Eberhardt.... 181 Engineering Co. ...-.++-+- 122 
Graham Mfg. Co........... 29] Manville Bros. Co........-. 157 | Queen City Machine Tool Co.111 ] Van Dorn & Dutton........ 158 
emt Goer Wi. «60s <a0ssas 158| Maris Bros. .........-+.... 130 Vandyck Churchill Co....... 113 
Grant Mfg. and Machine Co. 80] Marshall & Huschart Mch. | Reed Co. F. E.......-eeees 91 | Veeder Mfg. Co...........- 172 
St es Os ns woe ea weee 30 CO. ...-, > Sigel ted lal 177 Reed Co., Framcis....csceces 161 woe. BR, ks 3S aee 155 
Gray & Prior Machine Co., Marston & Co., J. M........ BES | Mood Mie. Co. ....020s0s0s: 128 | Von Wyck Mach. Tool Co 100 
s 122 and 175| Mass. Saw_ Works.......... 84 Reichhelm & Co., E. P...... 161 
Greaves, Klusman & Co.....121] Mathews, Hugh............. 123 Remington Tool and Mach. Wagner Electric Mfg. Co..... 147 
Gronkvist Drill @huck Co...124] McCabe, J. J...... 116 and 176 RR So ee eae Lace 112 | Waleott & Wood Mach. Too! 
McLauthlin Co., Geo. T..+...178 | Revolute Machine Co....... 135 eee gs 
Hammacher, Schlemmer Co.. 59} Mechanics Machine CO....-. 131 Rhoads & Sons, J. E........ BOO § Walther, Mi U...ccscesceccs 131 
Hardinge Bros .. -+oeee 05) Merrell Bfg. Co.....--+-+-+ 128 | Ridgway Dynamo & Engine Wallace Supply Co......... 178 
Harrison & Knight Mfg. Co..178| Merritt, Jos..........++00+. 115 ee 147 | Waltham Machine Works... .173 
Harrington, Son & Co., Edw gz] Merritt & Co............. .-156 | Risdon Tool Works.......... 173 | Waltham Watch Tool Co... .167 
Hart & Cooley Co.......... 116} Metal Hardening Solution Co.150 | Rivett-Dock Co. ....... 3d cover | Ward & Sons, Edgar T...... 150 
i Mi Ti. cedéene cnn 122] Millers Falls Co..........+. 128 | Rivett Lathe Mfg. Co...3d cover | Warner & Swasey Co....... 180 
Heald Machine Co.......... 127 | Milton Mfg. Co...... peecenes 59 Rockford Drilling Machine Co.105 Warner Instrument Co...... 120 
Hendey Machine Co....... 61| Miner & Peck Mfg. Co...... 122 | Rock Island Tool Co........ 129 | Waterbury Farrel Fdry. & 
Henley Pub. Co., Norman W. 63] Mittineague Paper Co....... 133 Rockwood Mfg. Co.......... 130 ek eames 170 
Henry & Wright Mfg. Co.... 87] Moline Tool Co... --+++.....128 | Rogers & Hubbard Co....... 150 | Waterbury Gear Co......... 161 
High Duty Saw and Tool Co. 85] Monarch Emery & Cor. Wheel _ | Rogers Wks., John M........ 120 | Watson-Stillman Co.........141 
Hill, Clarke & Co., Ine.. Co. hate SS ee SO SO Og 2 DO SS > eee 144 I at 173 
110 and 177| Moore Co., Franklin........ 131 | Rowell Co., W. G........... 152 | Western Electric Co........ 146 
Hill Publishing Co...74 und 174 Morvis Foundry ¢ o., John B 33 Royersford. Fdry. & Mach. Co.120 | Western Tool & Mfg. Co..... 114 
Hisey-Wolf Machine Co.....100| Morse Chain Co............ 106 West Haven Mfg. Co........ 114 
Hoefer Mfg Co........ .116] Morse Twist Drill & Mach. ve Safety Emery Wheel Co..... 155 | Westinghouse Electric Mfg. Co.143 
Hoggson & Pettis Mfg. Co 124 | Morse, Williams & Co....... BOP EF Mamet, C. Mees ccc nc sccces 75 | Westmacott Gas Furnace Co.172 
Horsburgh & Scott Co. 16y | Morton & Co., B. K....-eeee 153 Saunders Sons, D.......... 120 | Weston Elec. Instrument (0.147 
Horton & Son Co., E.. 124 | Morton Mfg. CO... wee eee 83 | Sawyer Gear Wks........... 158 | Whitcomb-Blaisdell Mach. Tool 
Howson & Howson......... 173| Mossberg Wrench Co........ 175 | Sawyer Tool Mfg. Co........ 172 "Sipe Sana ircencrepneriete 19 
Hunt Co., Robt. W......... 172| Motch & Merryweather Ma- | Schieren & Co., Chas. A..... 93 | Whitman & Barnes Mfg. Co. .109 
Hurlbut-Rogers Machine Co.. 79 chine Co. ce esccsccccsces 76 Schmitz, August mee ra ae 121 Whitney Mfg. Co........... 51 
Mueller Mach. Tool Co...... 117 | Schumacher & Boye......... 9 | Whiton Machine Co., D. E...126 
Industrial Oxygen Co....... 153| Mumford Co., E. H....... ,-114 Schwerdtle Stamp Co....... 173 | Wiley & Russell Mfg. Co....101 
Ingersoll Milling Machine Co. 32|™Mummert, Wolf & Dixon Co.169 | Seaver, John W............ 120 | Williams & Co., J. H........ 121 
Ingersoll-Rand Co. ......... 149] Mutual Machine Co......... 172 | Sebastian Lathe Co RAE: 168 | Williamson Vise Co......... 129 
Ingle Machine Co......... 168 Sellers & Co., Ws c06: 26 | Wilmarth & Morman Co....155 
International Correspondence ee 167 | Seneca Falls Min: i, a saaeen ee Ne 0 a cc uhd hee enne 
arena ang ams ..-107] National Acme Mfg. Co...... 182 | Shultz Belting Co.......... 107 | Woodward & Powell Planer 
National Machine Co........ 156 | Sibley Mch. Tool Co........ 82 ss: tas wil eae ate aia agsaie 104 
Jackson, Henry Docker...... 178] National Machinery Co...... 265 | Sarmmer CeeeE CO.....ccccces 124 | Worcester Machine Screw (Co.172 
a ee 125] National Machine and Tool Slate Machine Co., Dwight..163 | Wormer Machinery Co., C. C.177 
Jantz & Leist Elec. Co...... 147 SE RR ee are 173 | Sloan & Chace Mfg. Co. a” ES peer 156 
Semmne TOE, occcccccceoes -182| New Britain Mach. Co...... 116 136 and 34 Wyke & Co., | ae 172 
Johnson & Bassett.......... 113} New Haven Mfg. Co........ ee ween Oe, 2. Bs cceddccen 
Johnson Machine Co... Carlyle 71] New Process Raw Hide Co..159 | Smith, Chas. L............. 178 Yale & Towne Mfg. Co...... 170 
Classified Index to Articles Advertised 
Abrasive Materials Air Lifts Arbors—Continued. Barrels, Steel 
Abrasive Material Co., Phila., Pa. | (ngersoll-Rand Co., New York. Cochrane-Bly Co., Rochester, N. Y. | Cleveland Wire Spring Co., Cleve- 
American Emery Wheel Co. Morse Twist Drill & Machine Co., land, O. | " 
Providence, R. I. "| Alundum New Bedford, Mass. Lyon Metallic Mfg. Co., Aurora, 
Best & Co., L., New York. Sce Grinding Wheels Pratt Chuck Co., Frankfort, a. we Ill. 
Bridgeport Safety Emery Wheel |’ . . = Skinner Chuck Co., New Britain, | Barrels, Tumbling 
Co., Bridgeport, Conn. > Conn. ; = stat & Sts >. 
Carborundum Co., Niagara Falls, aetar Pvessss Union Twist Drill Co., Athol, , — & Stamping Co., 
N. Y. Barnes Co. W. F. & John, Rock- Mass. BR B ‘i ’ 
Monarch Emery & Cor. Wheel ford, Ill. Wilmarth & Morman Co., Grand SFe, WOrene 
Co., Camden, N. J. Marshall .&€ Huschart Machinery Rapids, Mica. Beaman & Smith Co., Prov., R. I. 
Norton Co., Worcester, Mass. Ni ; on, ( aeene. -“¥ N York Cleveland Twist Drill Co., Cleve- 
Safety Emery Whe ’ s . iles-Bement-Pond Co., New York. " . land, O. 
re r ay a a ne w alker, La Boston, Mass. ; Architects Rimes Basinecring Works, Chas. 
Bort ee . ee ilmarth & Morman Co., Gran eee . eT ‘., Chicago, : 
— Wheel Co., Westfield, Rapids, Mich. Seaver, John W., Cleveland, O. | wathews, Hugh, Kansas City, Mo. 
sisi Bal ; w Niles-Bement-Pond Co., New York. 
alancin ays *rentiss " l ‘ 
iseumuations. die Arbors = y — Tool & Supply Co., New 
Cleveland Twist Drill Co., Cleve- | Bowsher Co., N. P., South Bend, | Underwood & Co., H. B., Phila- 
Ingersoll-Rand Co., New York. land, O. Ind. delphia, Pa 




















Januar y 2, 1908. AMERICAN MACHINIST 























“WHITNEY” CHAINS 


Hand (feed) Milling Machines 
Ghe Woodruff Patent System of Keying 

















The New Model. 

















The Whitney Mfg. Co., Hartford, Conn., U. S. A. 


























wn 


AMERICAN 


MACHINIST 


January 2, 1908 


> 





Ball and Roller 


Belt Dressing 


Shultz Belting Co,, 


Lacing Machine 


Rhoads & Sons 


Manufacturing 
Bending Machinery, 


Niles-Bement-Pond 
Watson-Stillman 


Bending Machinery, Plate 
Niles-Bement-Pond Co., 


Whitcomb-Blaisdel! 


Bending Machinery, Power 


Niles-Bement-Pond Co.., 


Wallace Supply Co., 
Nut and Screw 
[byson & Sons, Jos 


Niles-Bement-Pond co. 
’rentiss Tool & Supply Co., 
Yort E 


Brothers & Co., 


I'rint Machines 


Keuffel & Esser Co 








Bolt and Nut Machinery 

Acme Machry. Co., Cleveland, O. 

Bovnton & Vlummer, Worcester, 
Mass 

Brown Co.. H. B., East Hamp- 
ton, Conn 

Davis 


Machine Co... W. P. 

Rochester, N. 4 

Foote-Burt Co., 

Harrington, Son «& Co., 
Philadelphia, la 

Landis Machine Co., 


Cley eland, O. 
Edwin 


Waynesboro, 


l’a 

Manning, Maxwell & Moore, Inc., 
New York 

Mummert, Wolf & Dixon Co., 
Hlanover, Pa. 


Tiffin, O. 
York 


Machinery Co., 
New 
Mfg 


National 

Niles-Bement-Pond Co., 

Northern Electrical 
Madison, Wis 


Prentiss Tool & Supply Co., New 
York. ’ ms 
Sellers & Co., Inc., Wm., Phila 

delphia, Pa. 


Standard Engineering Works, Ell- 
wood City, Pa. : : 
Vandyek Churchill Co., New York. 
Waterbury Farrel Fdry. & Mach 
Co., Waterbury, Conn 
Wiley & Russell Mfg. Co., 
field, Mass 
Bolt Heads 
Lang Co., G. 


Bolts, Coupling 


Green 


R., Meadville, Pa 


Cleveland Cap Serew Co., Cleve 
land, © : 
National-Aceme Mfg. Co., Cleve- 


land, O 
Bone for Case Hardening 


Rogers & Hubbard Co. Middle 
town, Conn. 

Books, Technical 

American Senool of Correspond- 
ence, Chicago, Ill 

Henley Pub. Co., N. W., New 
York. ; 

Hill Publishing Co., New York. 

Piers, Frank, Phila., Pa. 

Sames, Chas. M., Jersey City 

Boosters 

Burke Electric Co., Erie, Va 

« & C Electric Co., New York. 

Crocker Wheeler Co.,; Ampere, 
a. 

General Electric Co., New York 

Northern Elec. Mfg. Co., Madi 
son, Wis 


Ridgway Dynamo & Engine Co., 
Ridgway. Va. 

Sprague Electric Co., New York. 

Westinghouse Electric & Mfg. Co., 


Pittsburg, Pa. 

Boring and Drilling Ma- 
chines, Horizontal 

furnes Co.. W. F. & John, Rock 


ford, Ill 

eaman & Smith Co., Prov., R. I. 
Mach. Co., Wilmington, Del. 

Mach. Co., Newark, N. J. 

Plummer, Worcester, 


I 
Betts 
Binsse 
Boynton. «& 
lass 
Detrick & Harvey Mach. Co., 
mington, Del 
Fitchburg Machine 
burg, Mass 
Fosdick Mach. Tool 
Gisholt Mach. Co., 
Hill, Clarke & Co., 
Mass 
Lucas 
Ohio 
Manning, Maxwell 
New York 
McCabe, J. J... New 
Motch & Merryweather 
ery Co., Cleveland, O 
Newton Mach. Tool Works, 
delphia, Pa 
Niles-Bement 
Prentiss Tool 
York 
Rockford Drilling 
Rockford, Ill 
Sellers & Co., 
delphia, Pa 
Stow Mfg. Co., Binghamton, N. Y. 
Vandyek Churchill Co... New York. 


Wil 


Works, Fitch 
oe. Ca &. 
Madison, Wis. 
Inc., Boston, 
Cleveland, 


Mach. Tool Co.., 


& Moore, In 


York 
Machin 


Phila 


New 
Co.. 


York. 
New 


Pond Co 
& Supply 
Mach. 


Co., 


Inc., Wm., Phila 


Whitcomb - Blaisdell Mach. Tool 
Co., Worcester, Mass 

Boring and Turning Mills, 
Vertical 

American Tool Wks. Co. Cin... O 

Raker Bros roledo, © 

Baush Mach Tool Co. Spring 
tield Mass 

tetts Mach. Co.. Wilmington. Del. 

Bullard Mach. Tool Co., Bridge- 
port, Conn 

Colburn Mach. Tool Co., Frank 
lin, Pa 








Turning Mills, 
Continued. 
Madison, Wis. 

Co., Edwin, 


Boring and 
Vertical- 
Gisholt Mach. Co., 
Harrington, Son «& 
Philadelphia, Pa. 
Hill, Clarke & Co., 
Mass. 
Manning, Maxwell 
New York. 
MeCabe, J. J.. New York. 
Niles-Bement-Pond Co., New York. 
Prentiss Tool & Supply Co., New 
York. 
Sellers & Co., 
delphia, Pa. 
Vandyck Churchill Co., New York. 


Inc., Boston, 


& Moore, Inc., 


Inc., Wm., Phila- 


Boring Tools 


Armstrong Bros. Tool Co., Chi 


cago, Ill. 

Boxes, Tote 

Cleveland Wire Spring Co., Cleve 
land, O 


Lyon Metallic Mfg. Co., Aurora, 
Ill. 
Box Tools 


Bardons & Oliver, Cleveland, O. 


Brackets, Lamp 
Welding Co., 


Standard Cleveland, 


Ohio 
Brazing 
Industrial Oxygen Co., 
Reinforced frazing « 
(o.. Pittsburg, Pa 


Tempering 


New York. 
Machine 


Brazing 
Powders 


Phillips-Laflitte Co., 


Phila., 

Broaching Machines 

Harrington, Son & Co., 
Philadelphia, Pa. 

Lapointe Mach. Tool Co., Hudson, 
Mass 


Pa 


Edwin, 


Bulldozers 


National Machinery Co., Tiffin, O. 


Niles-Bement-Pond Co., New York. 

Prentiss Tool & Supply Co., New 
York 

roledo Machine and Tool Co., To 
ledo. Ohio. 

Cabinets, Tool 

Armstrong Bros. Tool Co., Chi- 


cago, Ill 


Hammacher, Schlemmer & Co., 


New York 

Lyon Metallic Mfg. Co., Aurora, 
ll 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Calipers 

Athol Mach. Co., .\thol, Mass. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 


~~ Tool Mfg. Co., Fitchburg, 
ass 


Slocomb Co., J. T., Providence, 
R. | 

Starrett Co., L. S., Athol, Mass. 

Cams 

Bilgram, Hugo, Phila., Pa. 

Boston Gear Works, Norfolk 
Downs, Mass 

Carborundum 

See Grinding Wheels 

Carborundum Paper and 


Cloth 


Carborundum Co., Niagara Falls, 
x. 


Case-Hardening 


Rogers & Hubbard Co., 
town, Conn 

Williams & Co., J. H., 
a. 7 


Middle- 
Brooklyn, 


Cast Iron Brazing 


New 
Mach. 


York. 


Co., 


Industrial Oxygen Co., 
Reinforced Brazing & 
Pittsburg, Pa 
Brass 


Castings, and Bronze 


. Buffalo, N. Y. 
Bridgeport, & ot 


Lumen Bearing Co 
Rowell Co., W. G., 


Castings, Die Molded 


Franklin Mfg. Co.. H. H.. Svra 
cu \ ; 


Ise 


Castings, Iron 

Birdsboro Steel Fdry. & Mach. 
Co Birdsboro, Pa 

Carr & Co., Stuart R.. Baltimore, 
Mad 





Iron—Continued. 
Machine Co., Taun 


Castings, 

Cell Drier 
ton, Mass. 

Farrel Fdry. 
sonia, Conn. 


& Mach. Co. An 


Keystone Steel Casting Co., Ches- 
ter, Pa. 

Castings; Steel 

Bethlehem Steel Co., So. Beth- 
lehem, Pa. , 

Birdsboro Steel Fdry. & Mach. 
Co., Birdsboro, Pa 

Cammel, Laird & Co., New York. 

Curtis & Co. Mfg. Co., St. Louis, 
Mo 

Farrel Fdry. & Mach. Co., Anso- 
nia, Conn 


Keystone Steel Casting Co., Ches- 
ter, Pa. ; 
Krupp (Thos. Prosser & 50D), 
New York. 
Witteman & Co., A. P 
Cement, Cast Steel 
Clark Cast Cement Co., 
Shelton, 


Phiia., Pa. 


Steel 
Conn. 
Centering Machines 


Hendey Mach. Co., Torrington, 
Conn. 


Hill. Clarke & Co., Inc., Boston, 
Mass. 
Manning. Maxwell & Moore, Inc., 
New York. a 
National Machine Co., The, Hart- 
ford, Conn ; 
Niles-Bement-Pond Co., New York. 
Pratt & Whitne Co., Hartford, 
Conn. : a 
Prentiss Tool & Supply Co., New 
York ; : 
Whiton Mach. Co.. D. E., New 


London, Conn 


Planer 
Drill & Mach. Co., 
Mass. 
Co.., 


Centers, 
Morse Twist 
New Bedford, 
Pratt & Whitney 
Conn 
Woodward & Powell 
Worcester, Mass. 


Hartford, 


Planer Co., 


Driving 
& Mfg. Co., 


Chains, 


taldwin Chain Wor 


cester, Mass. es 
Boston Gear Works, Norfolk 
Downs, Mass. 
Cullman Wheel Co., Chicago, Il. 
Diamond Chain & Mfg. Co., In- 
dianapolis, Ind. 


Link-Belt Co.., 
Morse Chain 
Whitney Mfg 


Philadelphia, Pa. 
Co., Ithaca, N. Y. 
Co., Hartford, Ct. 


Cold 


Schlemmer & Co., 


Chisels, 


Hammacher, 


New York. ’ - 
Whitman & Barnes Mfg. Co., Chi- 
cago, 
Chucking Machines 
American Tool Wks. Co., Cin., O. 


Bardons & Oliver, Cleveland, O. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. IL. - 

Cleveland Automatic Machine Co., 
Cleveland, O. 

Gisholt Mach. Co., Madison, Wis. 

LeBlond Mach. Tool Co., R. * 
Cincinnati, O. 

Manning, Maxwell & Moore, Inc., 


New York. 
Reed Co., F. E., Worcester, Mass. 
Warner & Swasey Co., Cleveland, 
Ohio. 
Whitcomb-Blaisdel] 
Co., Worcester, 


Machine Tool 


Mass 


Chucks, Drill 


Almond Mfg. Co.. T. R., Brook- 
lyn, N. Y. 

Brown & Co., R. H., 
Conn 
Cleveland 
land, O 
Cushman 


New Haven, 


Twist Drill Co., Cleve- 


Chuck Co., Hartford, 


Conn 

Gréinkvist Drill Chuck Co., Jer- 
sey City, N. J. 

Horton & Son Co., E., Windsor 
Locks, Conn. 

Jacobs Mfg. Co., Hartford, Conn 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Pratt Chuck Co., Frankfort, N. Y 

Skinner Chuck Co., New Britain, 


Conn 
Standard 
Trump Bros 


Tool Co.. Cleveland, O 
Mach. Co., Wilming- 


ton. Del 

Whitney Mfg. Co., Hartford, Ct. 

Whiton Mach. Co. D. E New 
London, Conn. 

Wiley & Russell Mfg. Co., Green- 
field, Mass 
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| i Sesee & Sharpe Mig. Co. 


Providence, R. I., U. S. A. 


B. & S. Automatic Screw Machines d 


a Hi 
adel : ie. Fe iw) 62. — <— = li 
oy Gp ae H 








PU 

fia Mra and f ik You May Turn 
Out Duplicate 
Parts Rapidly, 
But Are They 


Accurate ? 





With B. & S. Automatic Screw Machines © 


you combine rapidity and accuracy and, therefore, 
reproduce parts economically. 


No. 2 Automatic Screw Machine 
(SHOWN IN CUT) 
Capacity: 


Hole through largest feeding finger 7-8". Turns any length, 24". 
Change gears provide for making from 20 to 600 pieces per hour. 


Write for a circular descriptive of this machine. 
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Chucks, Lathe Conduit, Interior Couplings, Shaft—Continued. Cutters, nea 
“ : : : ‘ , , ‘ = " 
Cushman Chuck Co., Hartford, | Sprague Electric Co., New York. — gm * a Co, W. P., Rogers Werks | a M., Glouces 
. ochester, N. . y, N. J. 
sholt y ; ‘ ink-Belt C hi ia. Pa.| Standard Tool Co., Cleveland, O. 
tis ac ‘o., Madison, Wis. | Comes, Friction Link-Belt Co., Philadelphia, Pa. I d To . , 
| needy yg ny ute Co New Evans Friction Cone Co., New- | Manning, “cn & Moore, Inc., — Twist Drill Co. Athol, 
ave ; iy @ ; ‘: re, Mass. New York. 7 3 ‘= i ‘ 
~cao hh ae Go. & Venel. a Nicholson & Co, W. H., Wilkes-| Ward & Son, Bdgar '., Boston, 
~~ ie iain, ‘ . Is and Straps re, Pa. ass. 
ve Re | ee ae ; ~ Whitney Mfg. Co., Hartford, Ct. 


Niles-Bement-Pond Co., New York. 
Pratt Chuck Co., Frankfort, N. Y. 


Skinner Chuck Co. New Britain, 
Conn 

Union Mfg. Co., New Britain, Ct. 

Whiton Mach. Co., D. E., New 
London, Conn. 

Chucks, Planer 


Niles-Bement-Pond Co., New York. 
Reed Co., Francis, Worcester, 


Mass. 
Skinner Chuck Co., New Britain, 
Conn 
Chucks, Split 
Hardinge Bros., Chicago, Ill. 
Rivett Lathe Mfg. Co., Boston, 
Mass. 
Circuit Breakers 
Wheeler Co., Ampere, 


Crocker 
N. J 


Electric Controller & Supply Co., 
Cleveland, Ohio. 

General Electric Co., New York. 

Western Electric Co., Chicago, Ill. 

Westinghouse Electric & Mfg. Co., 


Pittsburg, Pa. 
Clamps 
Billings & Spencer Co., Hartford, 
Conn. 
Hoggson & Pettis Mfg. Co., New 
Haven, Conn. 
Le Count, Wm. G., So. Norwalk, 
Conn. 
Starrett Co., L. S., Athol, Mass. 
Tudor Mfg. Co., Taunton, Mass. 
H., Brooklyn, 


Williams & Co., J. 
N. Y¥ 


Cluiches, Friction 


Caldwell, Son & Co., H. W., Chi- 
eago, Ill. 

Cowanesque Valley Iron Wks., 
Cowanesque, Pa. 

Eastern Machinery Co., New Ha- 
ven, Conn. 

Evans Friction Cone Co., Newton 
Centre, Mass 

Johnson Mach. Co., Carlyle, Hart- 
ford, Conn. 

Link-Belt Co., Philadelphia, Pa. 

New Haven Mfg. Co., New Haven, 


Conn. 

Niles-Bement-Pond Co., New York. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

Clutches, Magnetic 

Electric Controller & Supply Co., 
Cleveland, Ohio 

Coal Handling Machinery 

Link Belt Co., Philadelphia, Pa. 


Coils 

Standard Welding Co., Cleveland, 
Ohio 

Collets and Attachments, 
Spring 

Adjustable Collet Co., Cleveland, 
Ohio 


Compound, Core 


Obermayer om. Bi 
Paxson Co., J. W., 


Cincinnati, O. 
Phila., Pa 


Compound, Pipe Joint 


Dixon Crucible Co., Joseph, Jer 


sey City, N. J 

Compressors, Air 

Blaisdell Machinery Co., Brad 
ford, Pa 

Blanchard Mach. Co., Cambridge, 
Mass 

jury Compressor Co., Erie, Pa. 


Chicago Pneumatic Tool Co., Chi 
cago, l 

Clayton Air Compressor Works, 
New York 

Curtis & Co. Mfg.. Co., St. Loults 

General Pneumatic Tool Co., Mon 
tour Falls, N. ¥ 

Ingersoll-Rand Co., New York 

Sampson & Co., Geo. H., Boston, 
Mass 

Spacke Machine Co., F. W., In 
dianapolis, Ind 

Compressors, Gas 

Blaisdell Machinery Co., Brad 


ford, Pa. 





Bethlehem Steel Co. So. Beth- 
lehem, Pa. 

Standard Connecting Rod Co., 
Beaver Falls, Pa 


Tindel-Morris Co., Eddystone, Pa. 


Contract Work 


Blanchard Mach. Co., Cambridge, 
Mass. 

Cell Drier Machine Co., Taunton, 
Mass 


Ingle Machine Co., Rochester, 
.¥ 


Manville Bros. Co., Waterbury, 
Conn. 
Merritt, Jos. Hartford, Conn. 


Turner Mach. Co., Danbury, Ct. 
Controllers and Starters. 
Electric Motor 


Case Mfg. Co., Columbus, O 
Crocker - Wheeler Co., Ampere, 
N. J 


Electric Controller & Supply Co., 
Cleveland, O. 

General Electric Co., New York. 

Westinghouse Electric & Mfg. Co., 
Pittsburg, Pa. 


Automatic 
Philadelphia, 


Conveyors, 
Link-Belt Co., 
Coping Machines 


Long & Allstatter Co., 
Ohio. 


Pa. 


Hamilton, 


Niles-Bement-Pond Co., New York. 

Corundum 

See Grinding Wheels. 

Cotters 

Adjustable Collet Co., Cleveland, 
Ohio. 

Cleveland Twist Drill Co., Cleve- 
land, Ohio. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Standard Tool Co., Cleveland, O. 

Whitman & Barnes Mfg. Co., Chi- 
cago, Ill. 

Counterbores 

Cleveland Twist Drill Co., Cleve 
land, Ohio. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Slocomb Co., J. T., Prov. R. I 


Starrett Co.. L. S., Athol. Mass. 


Counters, Machinery 

Veeder Mfg. Co., Hartford, Conn. 

Countershafts 

Almond Mfg. Co., T. R., Brook 
lyn, 

Builders Iron Foundry, Provi 


dence, R : 
Coates Clipper 
ter, |] 
Evans Friction 
Centre, Mass 
LeBlond Mach 
Cincinnati, O 
Manning, Maxwell & Moore 
New York 
Mossberg Wrench Co., 
Falls, R é 
Norton Grinding Co., 
Mass 
Smith 
Mass 


Mfg. Co., Worces 


Mass 


Cone Co., Newton 


Tool Co., R. K., 

Inc., 
Central 
Worcester, 


Countershaft Co., Boston, 


Countershafts, Friction 








vans Friction Cone Co., Newton 
Centre, Mass 

Wilmarth & Morman Co., Grand 
Rapids, Mich 

Countershafts, Speed 
Changing 

Evans Friction Cone Co., Newton 
Centre, Mas 

Gisholt Mach. Co., Madison, Wis. 

Counting and Printing 
Wheels 

Franklin Mfg. Co =. Syra 
cuse, \ 

Couplers, Hose 

Ingersoll-Rand Co New York 

Couplings, Shaft 

Almond Mfg. Co., T. R., Brook 
Ivn, N. ¥ 

Caldwell & Son Co., H. W., Chi 


I!) 


cago, 





Niles-Bement-Pond Co., New York. 


Patterson, Gottfried & Hunter, 
Ltd., New York. 

Sellers & Co. Inc., Wm., Phila- 
delphia, Pa. 


Standard Gauge Steel Co., Beaver 


Falls, Pa. 


Cranes 

Box & Co., Alfred, Phila., Pa. 

Brown Hoisting Mach. Co., Cleve- 
land, O. ; 

Byram & Co., Inc., Detroit, Mich. 


Case Mfg. Co., Columbus, O. 

Chicago Pneumatic Tool Co., Chi- 
eago, Ill. 

Cleveland Crane & Car Co., Wick- 


liffe, O. 

Crescent Forgings Co., Oakmont, 
Pa. 

Curtis & Co. Mfg. Co., St. Louis, 
Mo. 


General Pneumatic Tool Co., Mon- 
tour Falls, N. Y. 

Manning, Maxwell & Moore, Inc., 
New York. 

Maris Bros., Philadelphia, Pa. 

Moore Co., Franklin, Winsted, Ct. 

Nicholls, Wm. S., New York. 

Niles-Bement-Pond Co., New York. 

Northern Engineering Works, De- 
troit, Mich. 


Obermayer Co., S., Cincinnati, O. 

Pawling & Harnischfeger, Mil- 
waukee, Wis. 

Sellers & Co. Inc., Wm., Phila- 
delphia, Pa. 


Vandyck Churchill Co., New York. 
Yale & Towne Mfg. Co., New York. 
Crane Pullers 


Walker, N. I Mass. 


Crunk Pin Tarnin;z Machines 


Manning, Maxwell & Moore, Inc., 
New York. 
Niles-Bement-Pond Co., New York. 


Boston, 


Underwood & Co., H. B., Phila- 
delphia, Pa. 

Crank Shafts 

Bethlehem Steel Co., So. Bethle- 
_hem, Pa. 

Krupp (Thos. Prosser & Son), 
New York. 

Standard Connecting Rod Co., 


Beaver Falls, Pa. 
rindel-Morris Co., Eddystone, Pa. 
Crucibles 
Dixon Crucible Co., 

sey City, N. J 
Obermayer Co., S., 


Joseph, Jer- 


Cincinnati, O. 


Crushers 

Farrel Fdry. 
nia, Conn 

Niles-Bement-Pond Co., 


& Mach. Co., Anso- 


New York. 





Link-Belt Co., Philadelphia, Pa. 

Cupolas, and Ladles, Foun- 
dry 

tyvram & Co., Inc., Detroit, Mich. 

Obermayer Co., S., Cincinnati, O. 

Paxson Co. J. W., Phila., Pa. 


Stevens, F. B., Detroit, Mich. 
Cups and Covers, Oil 


Bay State Stamping Works, Wor- 


cester, Mass 
Besly & Co., Chas. H., Chicago, 
Ill 


Elliott Chemical Works, Newton, 
Mass 


Lunkenheimer Co., Cincinnati, O. 
Winkley Co., Detroit, Mich. 
Cups, Grease 

Lunkenheimer Co., Cincinnati, O. 


Cutters, Milling 


Adams Co., Dubuque, Iowa 
secker-Brainard Milling Machine 
Co., Hyde Park, Mass 


Brown & Sharpe Mfg. Co., Provi- 
dence, R 

Cleveland Twist Drill Co., Cleve 
land, © 

Hardinge Bros., Chicago, Ill. 

Harrison & Knight Mfg. Co., New 
ark, ! J 

Ingersoll Milling Mach. Co., Rock 
ford, Ill 

Morse Twist Drill & Mach. Co., 
New tedford, Mass 

Nash Company, Geo., New York. 


Pratt & Whitney Co., Hartford, 


Conn 





Cutting-off Machines 
Armstrong Bros. Tool Co., 
cago, a 7 
Bignall & Keeler Mfg. Co., Ed- 
wardsville, Ill. ; 
Brown & Sharpe Mfg. Co., Provi- 


Chi- 


dence, R. 

Davis Machine Co., Ww. Pe 
Rochester, N. Y. 

Hill, Clarke & Co., Inc., Boston, 
Mass. 


Hurlbut-Rogers Mach. Co., South 
Sudbury, Mass. 

Manning, Maxwell & Moore, Inc., 
New York. 


Newton Mach. Tool Wks., Phila- 
delphia, Pa. 
Pratt & Whitney Co., Hartford, 


Conn. y 
Prentiss Tool & Supply Co., New 
York. 
Schmitz, August, Dusseldorf, Ger- 
many. 
Tindel-Morris Co., Eddystone, Pa. 
Vandyck Churchill Co., New York. 
Cutting-off Tools 
Armstrong Bros. Tool Chi- 
eago, Ill. 
Billings & Spencer Co., Hartford, 
Conn. 
Cleveland Twist Drill Co., Cleve- 


Co., 


land, O. 

Fitchburg Machine Works, Fitch- 
burg, Mass. 

O. K. Tool Holder Co., Shelton, 
Conn. 

Pratt & Whitney Co., Hartford, 
Conn. 


Western Tool & Mfg. Co., 
field, O. 


Spring- 


Diamond Tools 
American Emery Wheel Co., Provi- 
I 


dence, R. 


Bridgeport Safety Emery Wheel 
Co., Bridgeport, Conn. 
Dickinson, Thos. L., New York. 


Safety Emery Wheel Co., Spring- 
field, O. 

Dies, Sheet Metal 

American Tube & Stamping Co., 
Bridgeport, Conn. 

Bliss Co., E. W., Brooklyn, N. Y. 


Consolidated Press and Tool Co., 
Hastings, Mich. 
Ferracute Mach. Co., Bridgeton, 


Globe Machine & Stamping Co., 
Cleveland, O. 


Manville Bros. Co., Waterbury, 
Conn. 

Risdon Tool Works, Waterbury, 
Conn. 

Swaine Mfg. Co., Fred J., St. 
Louis, Mo. mt 

Toledo Machine & Tool Co., To- 


ledo, O. 


Dies, Sub-Press 

Risdon Tool Works, 
Conn 

Sloan & Chace Mfg. Co., 
= 


Waterbury, 
Newark, 


Walt ham 
tham, 


Machine Works, Wal- 


Mass. 


Dies, Threading, Opening 
Errington, F. A., New York. 


Foote-Burt Co.. Cleveland, O. 

Geometric Tool Co., New Haven, 
Conn. 

Jones & Lamson Machine Co., 
Springfield, Vt. 

Pratt & Whitney Co., Hartford, 
Conn 

Dowel Pins 

Winkley Co., Hfartford, Conn. 


Drawing Boards and Tables 


Alteneder & Son, Theo., Philadel- 


phia, Pa 

Artisans Guild, tenton Harbor, 
Mich. : 

Keuffel & Esser Co., New York. 

Kolesch & Co., New York. 

Mittineague Paper Co., Mittin- 
eague, Mass 

Drawing Materials 

Alteneder & Son, Theo., Philadel- 
phia, Pa 

Keuffel & Esser Co., New York. 


Kolesch & Co., New York. 
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Two Of The Attachments For 


| A UNIVERSAL PROPOSITION 


Our No. 3 Uni- 
versal shown in ac- 
companying cut is 
an excellent one for 
general use. 


If your shop re- 
quires a machine 
adapted for tool 
room and manufac- 
turing purposes 
combined, we 
would recommend 
this one, however, 
we have all kinds to 
select from. 

Our 1908 cata- 
logue is ready for 
delivery. 


LANDIS UNIVERSAL GRINDING MACHINES 





PLAIN SURFACE AND KNIFE 
GRINDING andcenpremngainll 


\ device fe converting a cylindrical grinding 
Irface grindine machine It consists of 


nu sul 
which» is held on the hed etrween the centers b 

racket for securing sume in all positions, from () ¢ 
srees to zero, the circular flang w which it is 
ing graduated A special po Mi wheel head is use 
place of the regular wheel head The grinding is 


the side of a cylindrical wheel which produ 


nachin 
biting abit 
a supp 


clamped ly 


done \ 
es a str 


surface This attachment is adapted r oh ow 


ariety of work such as shear b ~s plane 
*knive square en ete Provision is made f{ 
wats ‘rr, Which is essential in all operations 


LANDIS TOOL won ; 


(ENTS Modern machines: and Engineering Co 
Co 64 Bo Canal St... Chicag il Walter H. Ie 
Pg St 





Schuchardt & Schutte Berlin, Vienna Stockh 
and Bilbao A. R. Williams Machinery Co 





and pa 
he fi 


of grinding 


. Toronto 





MAGNETIC CHUCK 


M 





Ik = 
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Drawing Materials—(Oont. 
Mittineague Paper Co., Mittin- 
eague, Mass 
Technical Supply Co., Scranton, 
> 
a. 
Drafting Machines 
Universal Drafting Mach. 
Cleveland, O. 
Drilling Machines, Bench 
American Watch Tool Co., Wal- 


Co., 


tham, -_" 
Barnes Co., . & John, Rock- 
ford, Ill. : 
Boynton & Plummer, Worcester, 
if fass. 
New York. 


Ingersoll-Rand Co., 
Manning, Maxwell & Moore, Inc., 


New York. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

Pratt & Whitney Co., Hartford, 
Conn. 

Prentice Bros. Co., Worcester, 
Mass. 

Rockford Drilling Mach. Co. 
Rockford, Ill. 

Slate Machine Co., Dwight, Hart- 
ford, Conn. 

Sloan & Chace Mfg. Co., Newark, 
N. J. 

U. S. Electrical Tool Co., Cin- 
cinnati, O 

Drilling Machines, Boiler 

American Tool Works Co., Cin., O. 

Bickford Drill & Tool Co., Cincin- 


nati, O. 

Boynton 
Mass. 

Foote-Burt Co., The, Cleveland, O. 

Ingersoll-Rand Co., New York. 

Manning, Maxwell ’& Moore, Inc., 
New York. 

Niles-Bement-Pond Co., New York. 

Prentice Bros. Co., Worcester, 
Mass. 

Drilling Machines, Electric 

Chicago Pneumatic Tool Co., Chi- 
cago, Ill. 

Clark, Jr., Elec. Co., 
Louisville, Ky. 

Independent Pneumatic Tool Co., 
Chicago, Ill. 

Drilling Machines, Multiple 
Spindle 

American Tool Wks. Co., 


Baker Bros., Toledo, O. 
F. & John, Rock- 


& Plummer, Worcester, 


Inc., Jas., 


Cin., O. 


Barnes Co., W. 
ford, Ill. 

Baush Mach. Tool Co., Spring- 
field, Mass. 

Bickford Drill & Tool Co. Cin- 
cinnati, O. 

Flather Planer Co., Mark, 
Nashua, N. H. 

Foote-Burt Co., The, Cleveland, 
Ohio. 

Fosdick Mach. Tool Co., Cin., O. 

Hardinge Bros., Chicago, Ill. 

Harrington, Son & Co. Edwin, 
Philadelphia, Pa. 

Henry & Wright Mfg. Co., Hart- 
ford, Conn. 

Hill, Clarke & Co., Inc., Poston, 
Mass. : 

Manning, Maxwell & Moore, Inc., 
New York. 


Marshall & Huschart Machry. Co., 

Chicago, Ill. 
McCabe, J. J. 
Moline Tool Co., 
National Machine Co., 


New York. 
Moline, Ill. 
The, Hart- 


ford, Conn. 

Newton Mach. Tool Works, Inc., 
Philadelphia, Pa. 

Niles-Bement-Pond Co., New York. 

Prentice Bros. Co., Worcester, 
Mass. 

— Tool & Supply Co., New 
ork 

meee Co., Francis, Worcester, 

ss 

Rockford Drilling Mach. Co., 
Rockford, Ill. 

Sellers & Co., Inc., Wm., Phila- 
delphia, Pa. 


Slate Machine Co., Dwight, Hart- 


ford, Conn. 
Taylor & Fenn Co., Hartford, Ct. 
Drilling Machines, Port- 
able 
Cincinnati Elec. Tool Co., Cin., O. 
Clark, Jr., Elec. Co., Ine., James, 
Louisville, Ky. 
Coates Clipper Mfg. Co., Worces- 
ter, Mass. 
Gem Mfz. Co., Pittsburg, Pa. 
Hisey-Wolf Mach. Co., Cin., O. 
Ingersoll-Rand Co., New York. 


Niles-Bement-Pond Co., New York. 


Stow Mfg. Co., Binghamton, N. Y. 
U. S. Electrical Tool Co., Cincin- 


nati, O. 





Drilling Machines, Radial 


American Tool Wks. Co., Cin., O. 

Baush Mach. Tool Co., Spring- 
field, Mass. 

Bickford Drill & Tool Co., Cin- 
cinnati, O. 

Dreses Mach. Tool Co., Cin 


oO. 

“——~}. Machine Works, Fitch 
bur fass. 

Foote-Burt Co., Cleveland, O. 

Fosdick Mach. Tool Co., Cin., O. 

Gang Co., Wm. E., Cincinnati, O. 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Hill, Clarke & Co., Inc., Boston, 
Mass. 

Massing, Maxwell & Moore, Inc., 
New York. 

Marshal! & Huschart Machry. Co., 
Chicago, Ill. 

McCabe, J. J., New York. 

Morris Foundry Co. Jno. B., Cin- 
cinnati, Ohio. 

Mueller Mach. Tool Co., Cin., O. 

Niles-Bement-Pond Co., New York. 


Prentice Bros. Co., Worcester, 
Mass. 

Pugptios Tool & Supply Co., New 
ork. 

Sellers & Co., Inc., Wm., Phila- 
delphia, Pa. 


Vandyck Churchill Co., New York. 
Wormer Mchy. Co., C. C., De- 
troit, Mich. 


Drilling Machines, 


Mozning, M Maxwell & Moore, Inc., 
New or 
Niles- a) Pond Co., New York. 


Drilling Machines, Upright 


American Tool Wks. Co., Cin., O. 

Baker Bros., Toledo, O. 

Barnes Co W. F. & John, Rock- 
ford, Ill 

Beaman & “Smith Co., Prov., R. I. 

- & Plummer, Worcester, 
+1ass. 


Turret 


Cincinnati Mach. Tool Co. Cin- 
cinnati, O. 

Clark, Jr., Elec. Co., Ine., Jas., 
Louisville, Ky. 

Davis Machine Co, W. P., 


Rochester, N. Y. 
Fosdick Mach. Tool Co., Cin., O. 
Foote-Burt Co., Cleveland, O. 
Gould & Eberhardt, Newark, N. J. 


Harrington, Son Co., Edwin, 
Philadelphia, Pa. 
Henry & Wright Mfg. Co., Hart- 


ford, Conn. 


Hill, Clarke & Co., Inc., Boston, 
Mass. 

Hoefer Mfg. Co., Freeport, II. 

Kern Machine Tool Co., Cincin- 
nati, O. 

Knight Machry. Co., W. B., St. 
Louis, Mo. 

Manning, Maxwell & Moore, Inc., 
New York. 

Marshall & Huschart Machry. Co., 
Chicago, Ill. 

McCabe, J. J., New York. 

Mechanics Machine Co., Rock- 
ford, Ill. 

Morse Twist Drill & Mach. Co. 


New Bedford, Mass. 

National Machine Co., The, Hart- 
ford, Conn. 

New Haven Mfg. Co., 
Conn. 

Niles-Bement-Pond Co., New York. 


New Haven, 


Patterson, Gottfried & Hunter, 
Ltd., New York. 

Prentice Bros. Co., Worcester, 
Mass. : 


Prentiss Tool & Supply Co., New 
York. 
Ca. 


Reed Francis, Worcester, 
Mass. 

Rockford Drilling Mach. Co., 
Rockford, Ill. 

Sellers & Co., Inc., Wm., Phila- 


delphia, Pa. 


Sibley Machine Tool Co., South 
Bend, Ind. 

Slate Machine Co., Dwight, Hart- 
ford, Conn. 

ieee f & Chace Mfg. Co., Newark, 

Taylor & Fenn Co., Hartford, 
Conn. 


Vandyck Churchill Co., New York. 

Whitney Mfg. Co., Hartford, x. 

Wiley & Russell Mfg. Co., Green- 
field, Mass. 

Wormer Mchry. Co. C. C., De- 
troit, Mich 


Drills, Center 


Cleveland Twist Drill Co., Cleve- 
land, Ohio. 
Morse Twist Drill & Machine Co., 


New Bedford, Mass. 

Pratt & Whitney Co., Hartford, 
Conn. 

Slocomb Co., J. T., Prov., R. I. 


Standard Tool Co., Cleveland, O. 
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Drills, Hand 

Cincinnati Electrical Tool Co., 
Cincinnati, O. 

Clark, Jr., Elec. Co., Inc., James, 


Louisville, Ky. 
Coates Clipper Mfg. Co., Worces- 
ter, Mass. 
Hisey-Wolf Mach. Co., Cincin., O. 
Ingersoll-Rand Co., New York. 
Niles-Bement-Pond Co., New York. 
U. S. Electrical Tool Co., Cin- 
cinnati, O. 


Drills, Pneumatic 


Chicago Pneumatic Tool Co., 
cago, , 

Clayton Air Compressor Works, 
New York. 


Drills, Rail 


Foote-Burt Co., Cleveland, O. 
General Pneumatic Tool Co., Mon- 
tour Falls, ae 
Ingersoll-Rand Co., New York. 
Mqening, Maxwell & Moore, Inc., 
or 


New 
wie Bement. Pond Co., New York. 


a Tool & Supply Co., New 


Standard Tool Co., Cleveland, O. 
Drills, Ratchet 
Armstrong Bros. Tool Co., Chi- 


Hartford, 


Chi- 


Billings & Spencer Co., 


Con 
Clark. "he Elec. Co., 


Louisville, Ky » Samnen, 


Cleveland Twist” Drill Co., Cleve- 
land, O. 
Hisey-Wolf Mach. Co., Cin., O. 


Maanin , Maxwell & Moore, ‘Inc,, 
New York. 


Parker Co., Chas., Meriden, Conn. 


Pratt & Whitney Co., Hartford, 
Conn. 
Rogers Works, John M., Glouces- 


wor City, N. J. 
Standard Too! Co., 
Drills, Rock 
Ingersoll-Rand Co., 
Northern 

Madison, 


Cleveland, O. 


New York. 
Elec trical Mfg. 
Wis. 


Drill Speeder 
Graham Mfg. 
=. &. 


Co., 


Co., Providence, 
Drying Apparatus 


Sturtevant Co., B. F. -ark 
artovs 0 » Hyde Park, 


Dynamos 
sSurke Electric 
2 € 
Crocker 
nN. @ 


. Co., Erie, Pa. 
Electric Co., New York. 
- Wheeler Co., Ampere, 
Eck ‘Dynamo and Moto 3 
Belleville, N. J. om 


General Electric Co., New York. 
Jantz & Leist Elec. Co., Cin., O. 
Northern Elec. Mfg. Co., Madi- 
a _ 

dgway Dynamo & 

Ridgway, Pa. mae On, 
Roth Bros. & Co., Chicago, Ill. 
Sprague Electric Co., New York. 
Sturtevant Co., B. F., Hyde Park 

Mass. : 
Triumph Electric Co., Cincin., O. 


Western Electric Co., ‘Chica o, Ill. 
“So Elec. & Mfz. >i. 
Pittsburg, Pa. 


Electrical Supplies 
Clark, Jr., Elec. Co., 


Louisville, Ky. 
Crocker - Wheeler 
N. J 


Inc., James, 
Co., 


Electric Controller & Supply Co., 
Cleveland, Ohio. ad : 
General Electric Co., New York. 
Jantz & Leist Elec. Co., Cin., O. 
Northern Elec. Mfg. Co Madi- 
son, Wis. 
Roth Bros. & Co 
Sprague Elec. Co., 
Triumph Electric 
Wagner Elec. 


Western 
Il) 


Ampere, 


. Chicago, Ill. 
New York. 
"Co., Cincin., O. 
Mfg. Co., St. Louis, 
Co., 


Electric Chicago, 


Co., 
Co. 


Weston 
Newark, 

Westinghouse 
Pittsburg, 


Instrument 


Elec. & Mfg. 
Pa. 


Elec. 
N. 


Electrically Driven 
and Machinery 


American Tool Wks. Co., Cin., O. 
Bridgeport Safety Emery Wheei 
Co., Bridgeport, Conn. 
Cincinnati E ectrical Tool Co., 

Cincinnati, 
Clark, Jr., Elec. Co., Inc., James, 
L ouisville, Ky. 


Tools 





| 


Electrically Driven Tools 
and Machinery-—Continued. 


et Forgings Co., Oakmont, 


E beotide Controller & Supply Co., 
Cleveland, O. 

Hisey-Wolf Mach. Co., Cincin., O. 

Manning, Maxwell «& ‘Moore, Inc., 
New Sock. 


Roth Bros. & Co., Chicago, Ill. 

U. S. Electrical Tool Co., Cincin- 
nati, O. 

Western Electric, Co., Chicago, 
Ill. 

Elevators 

Albro-Clem Elevator Co., Phila- 
delphia, Pa. 

Harrington, Son & Co., Edwin, 
Philadelphia, Da. 

Link-Belt Co., Philadelphia, Pa. 

Morse, Williams & Co., Phila., Pa. 

Emery Wheels 

See Grinding Wheels 

Emery Wheel Dressers 

American Emery Wheel Co., Provi- 
dence, R. |. 

Bay State Stamping Co., Worces- 
ter, Mass. x 
Desmond-Stephan Mfg. Co., Ur- 

bana, O 


Diamond Saw & Stamping Works, 
Buffalo, N. Y. 


Dickinson, Thos. L., New York. 

Safety Emery Wheel Co., Spring- 
fleld, O. 

Standard Too! Co., Cleveland, O. 

Vitrified Wheel Co. Westfield, 
Mass. 

Wrigley Co., Thos., Chicago, III. 

Enclosures, Tool-Room 

Hart & Cooley Co., New Britain, 
Conn. 


Merritt & Co.. Philadelphia, Pa. 
Engineering Appliances 


Crosby Steam Gage & Valve Co., 
Boston, Mass ; 

Lunkenheimer Co., Cincinnati, O. 

Engineers, Mechanical and 
Electrical 

Crocker - Wheeler Co., Ampere, 
N. J. 

Jackson, Henry Docker, Boston, 
Mass. 

Merritt, Jos. Hartford, Conn. 

Seaver, John W., Cleveland, O. 

Engines, Gas and Gasolene 

Automatic Mach. Co., Bridgeport, 
Conn 

Backus Water Motor Co., New- 
ar J. ; 

Blaisdell. Machinery Co., Brad- 
ford, Pa. 

Grant Mfg. & Mach. Co., Bridge- 
port, Conn. 

Olds Gas Power Co., Lansing, 
Mich. : 

Struthers-Wells Co., Warren, Pa. 

Engines, Motor 

Franklin Mfg. Co., H. H., Syra- 
cuse, N. Y. 

Olds Gas Power Co., Lansing, 
Mich. 


Ridgway Dynamo & Engine Co., 
Ridgway, Pa. 

Engines, Steam 

Garden City Fan Co., Chicago, Ill. 

Struthers-Wells Co., Warren, Pa. 

Sturtevant Co., B. F., Hyde Park, 


Mass. 
Engraving Machinery 
Gorton Mach. Co., Geo., Racine, 
Vis. 


Exhaust Heads 
Sturtevant Co., B. F. 
Mass 


Exhibition Machinery 


Hyde Park, 


Philadelphia Bourse, Phila., Pa. 
Expanders, Tube 
Nicholson & Co., W. H., Wilkes- 


Pa. 


Factory Equipment 
Lyon Metallic Mfg. Co., Aurora. 
Il 


Barre, 


l. 
Mfg. Equipment & Eng. Co., Bos- 
ton, Mass. 


Fans, Electric 
Wheeler Co., 


New York. 
Madi 


Cross - Ampere, 
General Electric Co., 
Northern Elec. Mfg. Co., 
son, Wis. 
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~—6—“§MORSE” 


A shop equipped with tools 


i 
i) 


made by the ‘*Morse’’ Company 


is always ready for emergencies. in 





| DRILLS, REAMERS, CUTTERS, CHUCHS, TAPS, DIES, ARBORS, 
COUNTERBORES, COUNTERSINHS, GAUGES, MACHINES, MANDRELS, 


MILLS, SCREW PLATES, SLEEVES, SOCKETS, TAPER PINS @ WRENCHES. 


All of our tools are made of the best 
materials by the best workmen, there- 


fore they are accurate and reliable. 





Morse Twist Drill @ Machine Co. . 


New Bedford, Mass., U. S. A. 
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Fans, Eleetrie—Continued. 

Sprague Electric Co., New York. 

Sturtevant Co., B. F., Hyde Park, 
Mass. 

Western Electric Co., Chicago, Ill. 

Westinghouse Electric & Mfg. Co., 
Pittsburg, Pa 

Fans, Exhaust 

Crocker Wheeler Co., Ampere, 


Garden City Fan Co., Chicago, 111 

General Electric Co.. Phila., Pa. 

Sturtevant Co., B. F., Hyde Park, 
Mass 


Files and Rasps 

American Swiss File & Tool Co., 
New York 

Barnett Co., G. & H., Phila., Pa. 

Carver File Co., Philadelphia, Pa. 

Hammacher, Schlemmer & Co. 
New York 

Nicholson File Co., Prov. R. I. 

Reichhelm & Co. E .. New 
York 


Filler, Tron 
Clark Cast Steel C‘ement C'o., 
Shelton, Conn 
Sj ' ils Ye 
Felton, Sibley & Co., Phila., Pa. 


Filing Machines 

Cochrane-Bly Co., Rochester, N. Y. 

Henry & Wright Mfg. Co., Hart 
ford, Conn 


KFiexible Shaits 

Chicago Flexible Shaft Co., Chi 
cago, Ill 

C‘ontes Clipper Mig. Co... Worces- 
ter, Mass 

Gem Mfg. Co., Pittsburg, Pa 

Manning, Maxwell & Moore, Inc., 
New York 

Stow Mfg. Co.. Binghamton, N. Y. 

Forges 

fovnton & Plummet Worcester, 
Mass ; 

Bradley & Son, CC. C., Syracuse, 
N 

Burke Machy. Co., Cleveland, O. 

Ingersoll-Rand Co., New York. 

Miner & Peck Mfg. Co., New Ha- 
ven, Conn. 

National Machinery Co., Tiffin, O. 

Prentiss Tool & Supply Co., New 
York 

Sturtevant Co.. B. F., Hyde Park, 
Mass 

Forgings, Drop 

tethlehem Steel Co So. Beth- 
lehem, Pa 

fillings & Spencer Co., Hartford, 


Conn 

frown & Co., R. H New Haven, 
(conn 

(‘rescent Forgings Co., Oakmont, 
I’a 

Krupp ¢Thos Prosser & Son) 
New York 

© K. Tool Holder Co., Shelton, 
(onn 

Williams & Ce 1. ul Brooklyn, 
N.Y 

Forgings, Hydraulic 

Bethlehem Stee ( So Beth- 
ehem, Pa 


Forgings, Machine 
lyvson & Sons, Jos., Cleveland, O 


lorgings, Steel 


Bethlehem Stee (‘oo So Beth 
hem, Pa 

Cammel, Laird & Co New York. 

Crescent Forgings Co Oakmont 
1’: 

Krupp (Thos. Prosser & Son), 


New York 
lindel-Morris Ce iddystone, P 
Witteman & Co,, A. P., Phila., I 


a 
a. 


Foundry Farnishings 


Adams Co., Dubuque, Lowa 

Kt im & Co In Detroit, Mich 

Goldschmidt Thermit Co., New 
York 

Ingersoll-Rand Co., New York 


Obermayer Co., S., Cincinnati, O. 
Paxson Co... J. W Phila., Pa 
Stevens, I B Detroit, Mich 


Sturtevant Co., B. I Iivde Park, 
Mass 

Furnaces, Annealing and 
rempering 

American Gas Furnace Co., New 
York 

Chicago Flexible Shaft Co., Chi- 
ago, Ill 


Nash Company, Geo., New York. 
Tate, Jones & Co., Pittsburg, Pa. 


Witteman & Co., 


American Gas Furnace 


Manufacturing 


Gages, Standard 


frown & Sharpe 


Gear Cutting Machinery 











Gear Testing Machinery 
Gisholt Mach. Co., Madison, Wis. 


Gears, Cut 


ilgram, Hugo, Philadelphia, Pa. 

oston Gear Works, Norfolk 
Downs, Mass. 

Brown & Sharpe Mfg. Co., Provi 
dence, R. I. 

Caldwell & Son Co., H. W., Chi- 
cago, Ill. 

Chicago Raw Hide Mfg. Co., Chi 
cago, l. 

Davis, Rodney, Philadelphia, Pa. 

Earle Gear & Machine Co., Phila- 
delphia, Pa. 

Eberhardt Bros. Mach. Co., New 
ark, N. J. 

Faweus Mach. Co., Pittsburg, Pa. 

Fellows Gear Shaper Co., Spring 

field, Vt 


Flather Mfg. Co., E. J., Nashua, 
N. H 


Foote Bros. Gear & Machine Co., 
Chicago, Ill. 

Gleason Works, Rochester, N. Y. 

Gould & Eberhardt, Newark, N. J. 

Grant Gear Wks., Boston, Mass. 

Hardinge Bros., Chicago, Ill. 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Ilorsburgh & Scott Co., The, 
Cleveland, Ohio. 

Lea Equipment Co., New York. 

Morse, Williams & Co., Phila., Pa. 

Mutual Machine Co., Hartford, 
Conn. 

New Process Rawhide Co., Syra- 
cuse, N 

Nuttall Co., R. D.. Pittsburg, Pa. 

Patterson, Gottfried & Hunter, 
Ltd.. New York. 

Philadelphia Gear Works, Phila 
delphia, Pa 

Sawyer Gear Wks., Cleveland, 0. 

Spacke Mach. Co., F. W., Indian 
apolis, Ind 


Taylor-Wilson Mfg. Co., McKees 


Rocks, Pa 

Van Dorn & Dutton, Cleveland, O. 

Walcott & Wood Mach. Tool Co., 
Jackson, Mich 

Waterbury Gear Co.. Waterbury, 
Conn 


Gears, Molded 


Caldwell & Son Co.. H. W.. Chi 
cago, Ill 

Farrel Fdry. & Mach. Co.. An 
sonia, Conn 

Franklin Mfg. Co.. H. H., Syra 
cuse, N \ 

Horsburgh & Scott Co., Cleveland, 
Ohio. 

Philadelphia Gear Works. Phila 
delphia, Pa 


Taylor Wilson Mreg C'o., MeKees 


Rocks, a 


Gears, Rawhide 


Boston Gear Works, Norfolk 
Downs, Mass 

Chicago Raw Ilide Mt 
cago, Ill 

Earle Gear & Mach. Co Phila 
delphia, Pa 

Fawceus Mach. Co., Pittsburg. Pa 

Gould & Eberhardt, Newark, N. J 

Grant Gear Works, Boston, Mass 

Horsburgh & Seott Co. Cleve 
land, © 


New Process Rawhide Co.. Syra 
cuse, N ; 
Nuttall Co... R. T).. Pittsburg, Pa 
Philadelphia Gear Works, Phila 

delphia, Da 
Sawyer Gear Works, Cleveland. O 


(.ears, Worm 


Albro-Clem Elevator Co.,. Phila 
delphia, Pa 

Boston (Great Works, Norfolk 
lbowns, Mass 

Eberhardt Bros. Mach. Co.. New 
ark, N. J 

Faweus Mach. Co., Pittsburg. Pa 

Gould & Eberhardt, Newark. N. J. 

llorsburgh & Scott Co., Cleveland. 
Ohio 

Morse, Williams & Co.. Phila. Pa 

Nuttall Co.. R. D.. Pittsburg. Pa. 

Philadelphia Gear Works, Phila 
delphia, Pa 

Tavlor-Wilson Mfe. Co 
Rocks, Va 

Van Dorn & Dutton, Cleveland. O. 


MeKees 


Generating Sets 


Burke Electric Co.. Erie. Pa. 

Crocke Wheeler Co. Ampere, 
N. J 

General Electric Co.. New York 

Northern Electric Mfg. Co.. Madi 
son, Wis 








Generating Sets—Continued. 

Ridgway Dynamo & Engine Co., 
Ridgway. Pa. 

Sprague Electric Co., New York. 

Sturtevant Co., B. F., Hyde Park, 
Mass. 


Triumph Elec. Co., Cincinnati, O. 
Generators, Gas 


American Gas Furnace Co., New 
York. 


Standard Gauge Steel Co., Beaver 
Falls, Pa. 


Graphite 


Dixon Crucible Co... Jos., Jersey 
City, N . ee 
Obermayer Co., S., Cincinnati, O. 


Grinders, Knife 


American Wood Working Mchy. 
Co., Rochester, N. Y. 

Bridgeport Safety Emery Wheel 
Co., Bridgeport, Conn. 

Safety Emery Wheel Co., Spring 
field, QO. 


Grinders, Center 


Cincinnati Electrical Tool Co., 
Cincinnati, 0. 

Coates Clipper Mfg. Co., Worces 
ter, Mass. 

Clark, Jr., Elec. Co., Inc., James, 
Louisville, Ky. 

Gem Mfg. Co., Pittsburg, Pa. 

Heald Mach Ce. Worcester, 
Mass. 

Hisey-Wolf Mach. Co., Cin., O 

Manning, Maxwell & Moore, Inc., 
New York. 

Mueller Machine Tool Co., Cin 
cinnati, O 

Niles-Bement-Pond Co., New York. 

Stow Mfg. Co., Binghamton, N. Y. 

U. S. Eleetrical Tool Co.. Cin., O. 


Grinders, Cutter 


Bath Grinder Co., Inc., Fitchburg, 
JIASS. 

Becker-Brainard Milling Mach. 
Co.. Hyde Park, Mass 

Brown & Sharpe Mfg. Co., Provi 
dence, R. I 

Cincinnati Milling Machine Co., 
Cincinnati, ©. 

Clark, Jr.. Elec. Co., Ine., Jas., 
Louisville, Ky 

Crocker - Wheeler Co., Ampere, 
N. J 


Garvin Machine Co... New York. 

Gould & Eberhardt, Newark, N. J 

Heald Mach. Co., Worcester, Mass. 

Hisey Wolf Mach. Co... Cinein.. O. 

Ingersoll Milling Mach (o., 
Rockford, fl 

Manning, Maxwell & Moore, Ine., 
New York 

National Machine Co., The, Hart 
ford. Conn 

Niles-Bement-Pond Co., New York. 

Norton Grinding Co... Worcester, 
Mass 

Pratt & Whitney Co.. Hartford. 
Conn 

Prentiss Tool & Supply Co., New 
York 

Rivett Dock (‘o., Boston. Mass 
S. Electrical Tool Co.. Cinein 
nati, Ohio 

Wilmarth & Morman Co.. Grand 
Rapids, Mich 


Grinders, Cylindrical 


4 
sath Grinder Co., Ine., Fitehburg, 
ass 

Brown & Sharpe Mfg. Co.. Provi 
dence. R I 

Heald Mach. Co.. Worcester, Mass. 

Landis Tool Co.. Waynesboro, Pa. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass 

Norton Grinding Co... Worcester, 


ass 
Grinders, Disk 


Bath Grinder Co., Ine.. Fitehburg. 
Mass 

Beslv & Co., Chas. H., Chicago. 
Ill 

Bridgeport Safety Emery Wheel 
Co... Bridgeport, (‘onn 

Diamond Machine Co., Provi 
dence, R I 

Gardner Machine Co., Beloit, Wis. 

Heald Mach. Co.. Worcester. Mass. 

Hill. Clarke & Co., Ine., Boston, 
Mass 

Manning. Maxwell & Moore, Inc 
New York 

Safety Emery Wheel Co., Spring 
field, O 

Taylor & Fenn Co., Hartford, Ct. 
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DO YOU SEE THE ADVANTAGES ? 


Your pattern and woodworking shop will be interested in the 


JORGENSEN ADJUSTABLE HAND SCREWS 





























Showing one jaw overlapping the other Showing jaws in position for beveled worl 






ir Hand Screw 









A single clamp will adjust to any one of the positions shown or any modification of them. 


For speed, adjustability, strength, durability, etc. they are unequaled. 






Send for descriptive circular No. 2422. 


HAMMACHER, SCHLEMMER & COMPANY, 


Hardware, Tools and Supplies 
NEW YORK, SINCE 1848 —_ : 
. Ave. and 13th Street Block South of Union Square. 








QUALITY 








FOR ALL THESE 
WRITE 


FINISH The Milton ACCURACY 


Manufacturing Co.., 
MILTON, PA. 

















EFFICIENCY 


Finished 
» Hardened 





Finished Case 
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Grinders, 


Drill 


Heald Mach. Co., Worcester, Mass 

Hill, Clarke & Co., Inc., Boston, 
Mass 

Manning, Maxwell & Moore, Inc., 
ew York 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Niles-Bement-Pond Co., New York 

Sellers & Co., Inc., Wm., Phila 
delphia, Pa. 

Standard Tool Co., Cleveland, O. 

U. S. Electrical Tool Co., Cincin 
nati, Ohio 

Wilmarth & Morman Co., Grand 


Rapids, 
Grinders, 


Bath Grinde: 
Mass. 


Brown & Sharpe Mfg. Co., 


dence, R. IL. 
Greenfield Ma 
Mass 
Heald Mach. Co 


Landis Tool ¢ 
Manning, 


New York. 
Rivett Lathe 
Mass 
U S. Electrii 
nati, O. 


Grinders, 


Mic 


h. 


ch. 


Maxwell 


- 


Internal 


Inc., Fi 


, Worceste! 


‘al Too! Co., 


Portable 


tchburg, 

Provi- 
eenfield, 
*, Mass. 


‘o.. Waynesboro, Pa. 
& Moore, Inc., 
Mfg. Co., Boston, 


Cincin- 


Cincinnati Eleterical Tool Co., 
Cincinnati, O 

Clark, Jr., Elec. Co., Inc., James, 
Louisville, Ky 

Coates Clipper Mfg. Co., Worces 
ter, Mass. 

Hisey-Wolf Mach. Co., Cincin., O. 

U. &S. Electrical Tool Co., Cin., O. 

Grinders, Saw 

Tindel-Morris Co., Eddys Pa. 

Grinders, Surface 

National Machine Co Ilartford, 
Conn 

Grinders, Tool 

Armstrong bro Fool Co., Chi 
cago, Ill 

Barnes Co., B. F., Rockford, Ill 

Barnes Co., W. F. & John, Rock 
ford, Ill 

Bath Grinder Co., Inc., Fitchburg, 
Mass. 

lount Co., J. G., Everett, Mass 


Lb 
Bridgeport Safety 


Bridge; 


Brown & Sharpe Mfg. Co., 


dence, R. 
Cincinnati 


ort, 


Electrical 


emery 
Conn 


W heel 


Provi- 


Tool + = 


Cincinnati, O. 

Clark, Jr., Elec. Co., Inc., James, 
Louisville, Ky. 

Diamond Machine Co., Provi 
dence, R. 1. 

Gisholt Mach. Co., Madison, Wis. 

Gould & Eberhardt, Newark, N. J. 

Grant Mfg. & Mach. Co., Bridge 
port, Conn 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa 

ileald Mech Ce Worcester, 
Mass 

Hill, Clarke & Co., Ine soston, 
Mass 

Hisev-Wolf Mach Co., Cincin., O. 

Landis Tool Co., Waynesboro, Pa 

Manning. Maxwell & Moore, Inc., 
New York 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Mummert, Wolf & Dixon Co., 
Hanover, Pa 

Niles Bement Pond Co., New York 


Norton Grinding Co., Worcester, 
Mass 

Rivett Lathe Mfg Co soston, 
Mass 

Safety Emery Wheel Co., Spring 
field, O. 

Sellers & Co., Ine Wm., Phila 
delphia, Pa 

Standard Tool Co., Cleveland, O 

U. S. Electrical Tool Co., Cin.. O 

Vandyck Churchill Co., New York 

Vitrified Wheel Co. Westfield, 
JLa8S8S 

Whitney Mfg. Co., Hartford, Ct 

Wilmarth & Morman Co., Grand 


Rapids, Mic 


Grinding 
chinery 


h 


or Polishing Ma- 


Abrasive Material Co., Philadel 
phia, Pa 

American Iemery Wheel Co., 
l’rovidence, R 

tarnes Co., W. F. & John, Rock 
ford, Ill 

sSath Grinder Co., Inc., Fitehburg, 
Mass 

Besly & Co., Chas. H., Chicago, 
Til. 

Blount Co., J. G Everett, Mass 
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Safety Emery Wheel 
Co., Bridgeport, Conn. 
Brown & Sharpe Mfg. Co., 

dence, R I 
Builders Iron 

dence, R. I 
Burke Machry Co., 
Cincinnati Electrical 
Cincinnati, O 
Clark, Jr.. Elec. Co., 

Louisville, Ky 
Coates Clipper Mfg. 

ter, 
aes ker 


Bridgeport 


Provi 
Foundry, Provi- 


Q. 
Co., 


Cleveland, 
Tool 


Inc., Jas., 


Co., Worces 
ass 
- Wheeler 


Co., Ampere, 


omen Machine Co., Provi- 
dence, R. I. 
Gardner Mach 
Graham Mfg. Co., 
Harrington, Son 
Philadelphia, 
IHleald Mach. Co., 
Hisey-Wolf Mach Co., Cincin., 
Landis Tool Co., Waynesboro, 
Manning, Maxwell & Moore, 
New York 
Marshall & Huschart Machry. Co., 
Chicago, 
Monarch Emery 
Co., Camden, N. . 
Machine Co., 


Co., Beloit, Mich. 
Providence, R. I. 
& Co., Edwin, 
Pa. 

Worcester, Mass 
O. 
Pa. 
Inc., 


& Cor. Wheel 


National The, Hart- 
ford, Conn 

Newton Mach. Tool Works, Phila- 
delphia, Va 

Niles-Bement-Pond Co., New York. 

Northern Electrical Mfg. Co., 


Madison, Wis 


Norton Grinding Co., Worcester, 
Mass 

Prentiss Tool & Supply Co., New 
York 

Safety Emery Wheel Co., Spring 
field e) 

Stow Mfg. Co., Binghamton, N. Y. 

I S. Electrical Tool Co., Cin 
cinnati, O 

Vandvek Churehill Co., New York. 


Vitrified Wheel Co., Westfield, 
Mass 

Grinding Wheels 

Adams Co., Dubuque, Iowa 

American Emery Wheel + 
Providence, R I 

fest & Co.. L., New York 
tridgeport Safety Emery Wheel 
Co., Bridgeport, Conn 

Carborundum Co., Niagara Falls, 
yw Y 


Diamond Machine Co., Providence, 


t 
Monarch Emery & Cor. Wheel 
Co., Camden, N. J 
Niles-Bement-Pond Co., New York. 
Norton Co.. Worcester, Mass. 
Safety Emery Wheel Co., Spring 
field. O 
Vitrified Wheel Co., 
Mass 
Whitney Hartford, 
Grindstones and Frames 
Athol Machine Athol, Mass. 
Cleveland Stone The, Cleve- 
land, O 
Niles-Bement-Pond Co., New 
Norton Co., Worcester, 


Westfield, 
Mfg. Co., = 
Co., 
Co., 
York. 
Mass. 


Barrel Machinery 
Machine Co., 


Gun 
Diamond 


R 
Pratt & 

(‘onn 
teed Co F. E.., 


Povidence, 


Whitney Co., Hartford, 


Worcester, Mass. 


Hammers, Drop 
Billings & Spencer Co., 
Conn 
sliss Co., [If 
Bradley «& 
~ = 
Chambersburg Engineering 
Chambersburg, Pa 
Gould & Eberhardt, 
Miner & Peck Mfg 
ven, Conn 
Niles-Bement-Pond Co., 


Hartford, 


W., Brooklyn, N. Y. 
Son, C. C Syracuse, 


Co., 


N. J. 
Ha 


Newark, 
Co., New 


New York. 


Prentiss Tool & Supply Co., New 
York 

Toledo Machine and Tool Co. 
Toledo, Ohio 

Waterbury Farrel Fdry. & Mach. 
Co., Waterbury, Conn 


Hammers, Pneumatic 


Chicago Pneumatic Tool Co., Chi 
cago, Ill 

Clayton Air Compressor Works, 
New York 

Ingersoll-Rand Co., New York. 

Niles-Bement-Pond Co., New York. 

Sampson & Co., Geo. H., Boston, 
Mass 

Sellers & Co., Inc., Wm Phila- 
delphia, Pa 











Power 
Inc., Boston, Mass. 


Hammers, 
Beaudr y & Co., 


Bradley & Son, C. C., Syracuse, 
a 4 f 
Niles-Bement-Pond Co., New York. 
Prentiss Tool & Supply Co., New 
York. 

Hammers, Steam 

Bradley & Son, C. C., Syracuse, 
i ae 

Chambersburg Engineering Co., 
Chambersburg, Pa. 

ae Forgings Co., Oakmont, 

Marshall & Huschart Machinery 
Co., Chicago, Ll. 

Niles-Bement-Vond Co., New York. 


Prentiss Tool & Supply Co., New 
York. 

Sellers & Co., Inc., Wm., Phila- 
delphia, Pa. 


Vanédyck Churchill Co., New York. 
Handles, Machine Tool 


Whitman & Barnes Mfg. Co., Chi- 


cago, Ill. 
Hangers, Shafting 


Link-Belt Co., Philadelphia, Pa. 


Heaters, Feed Water 

Sturtevant Co., B. F., Hyde Park, 
Mass. 

Heating and Ventilating 
Apparatus 


City Fan Co., 


B. F., 


Garden Chicago, 
Il} 


Sturtevant Co., 
Mass. 


Hyde Park, 


Heating Machines 


American Gas Furnace Co., New 
York. 

Chicago Flexible Shaft Co., Chi- 
cago, Ill. 


Hobbing Machines, Worm 
Gould & Eberhardt, Newark, N. J. 


Pratt & Whitney Co., Hartford, 
Conn. 

Hoisting and Conveying 
Machinery 

Box & Co., Alfred, Phila., Pa. 

Brown Hoisting Machinery Co., 
Cleveland, O. 

Case Mfg. Co., Columbus, O. 

Caldwell & Son Co., H. W., Chi- 
cago, Ill. 

Cleveland Crane & Car Co., Wick- 
liffe, O. 

Link-Belt Co., Philadelphia, Pa. 

Manning, Maxwell & Moore, Inc., 
New York 


Moore Co., Franklin, Winsted, Ct 
Niles-Bement-Pond Co., New York. 


Sturtevant Co., B. F., Hyde Park, 
Mass. 

Yale & Towne Mfg. Co., New 
York 

Hoists, Electric 

C & C Electric Co., New York. 

Case Mfg. Co., Columbus, O. 

cme ago Pneumatic Tool Co., Chi- 
‘ago, a 

( Seoeh ind C rane & Car Co., Wick- 


liffe, , 
Crocker Wheeler Co., Ampere, 
Curtis & Co. 

[o. 


General 


Mfg. Co., St. Louis, 


Electric Co., New York. 


General Pneumatic Tool Co., Mon- 
tour Falls, |! . 3 

Niles-Bement-Vond Co., New Lork. 

Northern Engineering "Works, De- 


troit, Mich. 
Sprague Electric Co., New York. 
Yale & Towne Mfg. Co., New York. 
Hoists, Hand 
Case 


Mfg. Co., Columbus, ©. 
Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 
Moore Co., Franklin, Winsted, Ct. 
Nicholls, Wm. S, New York. 


Yale & Towne Mfg. Co., 


Hoists, Pneumatic 


New York. 


Chicago Flexible Shaft Co., Chi 
cazo, ° 
Curtis & Co. Mfg. Co., St. Louis, 
Mo. 
General Pneumatic Tool Co., Mon- 
tour Falls, N. Y. 
Ingersoll uiand Co., New York. 
Northern Engineering Works, De 
troit, Mich. 
Hones 
Cagperwndum Co., Niagara Falls 
, > 
Chicago Pneumatic Tool Co., Chi- 
l. 


cago, 





Hose 

Chicago Pneumatic Tool Co., Chi- 
eago, Ill 

Independent Pneumatic Tool Co., 


Chicago, Ill. 


Rhoads & Son, J. E., Phila., Pa. 

Sprague Electric Co., New York. 

Igniters, Gas Engine 

Franklin Mfg. Co., H. H., Syra- 
cuse, N. Y. 

Indicators, Speed 

Warner Instrument Co., Beloit, 


Wis. 
Indicators, Steam Engine 


Crosby Steam Gage & Valve Co., 


Boston, Mass 

Indicators, Test 

Grant Mfg. & Mach. Co., Bridge- 
port, Conn. 

Norton Grinding Co., Worcester, 
Mass. 

Starrett Co.. L. S., Athol, Mass. 

Injectors 

Desmond-Stephan Mfg. Co., Ur- 
bana, 0. 

Lunkenheimer Co., Cincinnati, O. 

Sellers & Co., Inc., Wm., Phila- 
delphia, Pa. 

Inspection and Tests 

Hunt Co., Robert W., Chicago, III. 

Instruments, Electric 

General Electric Co.. New York. 

Weston Elec Instrument Co., 
Newark, N. J. 

Iron Bar 

Milton Mfg. Co., Milton, Pa. 

Jacks, Hydraulic 

Burroughs Co., Chas., Newark, 
a ; 

Watson-Stillman Co., New York. 

Jacks, Planer 

Armstrong Bros. Tool Co., Chi- 
cago, Ill 

Jacks, Lever and Screw 

Watson-Stillman Co., New York 

Kettles, Soda 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. 

Gray & Prior Mach. Co., Hart- 
ford, Conn 

Mfg. Equip. & Engineering Co., 
E. Boston, Mass. 

Key Seaters 

Baker Bros., Toledo, O 

Barnes Co., F., Rockford, Ill. 
tjurr & Sons, John T., Brooklyn, 
N. Y. 

Davis Machine Co. W. P,, 
Rochester, N. Y 

Lapointe Mach. Tool Co., Hudson, 
ass 

Manning, Maxwell & Moore, Inc., 
New York 

Marshall & Huschart Machry. Co., 
Chicago, A 

Morton Manufacturing Co., Mus- 
kegon Heights, Mich. 

Niles-Bement-Pond Co., New York. 

Prentiss Tool & Supply Co., New 


York. 


Whitney Mfg. Co., Hartford, Ct. 


Keys, Machine 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Standard Gauge Steel Co., Beaver 
Falls, Pa 

Whitney Mfg. Co., Hartford, Ct. 

Knives, Machine 

Coes Wrench Co., Worcester, 
Mass. 

Knurls 

Hammacher, Schlemmer & Co., 
New York. 

Lamps, Are 

General Electric Co., New York. 

a Brass Works, Sycamore, 

Western Electric Co., Chicago, 
ll. 

Westinghouse Elec. & Mfg. Co., 


Pittsburg, Pa. 


Lathe Attachments 


American Tool Wks. Co., 

Bradford Machine Tool 
cinnati, O. 

Fitchburg Machine Works, 
burg, Mass. 


Cin., O. 
Co., Cin- 


Fitch- 
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ENGINE LATHES WITH ALL-GEARED HEADS 
MOTOR DRIVEN. 


Recommended For High Speed Steel Service. 


Heads have Eight Mechanical Speed Changes ( Nine fer 20'') which can be 
made in motion, 

Speed variation of 2; 1 is ample in the motor. Drive transmission is through 
encased silent chain and sprocket. Spindle can be stopped and rotated by hand 
without stopping 
motor. At present 
made in 12", 14", 16°, 
18", 20" swing. 


The Hendey 


Machine Co., 
Torrington, Conn. 









UNITED STATES AGENTS:;—Manning, 
Maxwell & Moore, New York, Boston, Pittsburg, Chicage, 
PhiladelphiasJ. L. Osgood, Bulla Pacific Tool end Bup- 
ply Co., San Francisco, Cal.; W. M. Pattison Machinery Co, 


Cleveland, Ohio; J. W. Wright & Co., St. Louis; Syracuse 
Supply Co., Ltd., Syracuse; W. P. Davis Machine Co., Boch- 
r: R. V. Whitacre & Co., St. Paul; Strong-Carlisle-Bam- 
i Co., Detroit; Robert Gardner & Son, Montreal; 4. BR 
Williams Machinery Co., Toronto, 


FUROPEAN AGENTS:—Schochardt & Schutte, Beriia, 


enna, Stockholm, St. Petersburg; A. H. Schutte, Kela, 
‘aris, Brussels, Bilbao, Milano; Chas Churchill & Os, 
Ltd., London, Birn bam; “tuse) & Zwetfel, Milano, Italy, 
Takata & Co., Japaa 





In All the World 
No Machine So Well Suited For Finishing Your Duplicate 
Parts As the 


POTTER & JOHNSTON 


MANUFACTURING 
AUTOMATICS. 


Absolutely the most economical and accu- 
rate method of producing your duplicate 
parts from iron, bronze or steel. 


Handles work up to 20-inches diameter 


and 8 or 10-inches long. 
All operations entirely automatic. 


Are being successfully employed in all 
lines of manufacture. 





Catalogue ? 


POTTER & JOHNSTON hot Pawtucket, R.1., U. S.A. 


Paris Office. 78 Avenue de la Grand Arme » J Ryan, Manager. New York Office, 114 Liberty St., Walte be Foster, Manager. Cleveland Office, 309 Schofield Building, W. K. Flanders, Manager. 
Chicago Office, 933 Monadnock Block Forei gn Agents : Chas. Churchill "& Co., Ltd , London hes rmingham, Manchester and Newcartie-on Tyne, England, and Glasgow, Scotiand 


A. H. & ichutte , Cologne, Brussels, Liege, Milan, Barcelous Schu rat & Schutte Berlin, Stockhbulm, Vienna, St. Petersburg 
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Foot Power 


Locomotives, 










Lubricants— Continued. 


Dixon Crucible Co., 
City. N. Jd 

Lubricators 

Besly & Co., Chas. H., 
111 

Gem Mfg. Co Pittsburg. Ta 


Machinery Dealers 


Besly & Co Chas. Il Chicago, | 
1] 

Garvin Mach Co New York 

Hill, Clarke & Co., In Boston 
Mass 

Lea Equipment Co. New York 

Manning, Maxwell & Moore, Inc 
New York 

Marshall & Huschart Machry. Co., | 
Chicago, Il 

MeCale a New York 

\ & Me vweather Co... Cleve 
ind ‘) 


Pond Co New 
Gottfried «& 


Prentiss | AX Supp ('o New 
Yor 
roomey, Frank, Philadelphia, Pa 
Vand Churehill Co New York 
Worm: Mach. © eS © 1h 
treoit Micl 
Machine Serew Work 
Machine ~ " Produ s c's 
I*r« dence R I 
Univers Machine Screw Co 
Hartt Conn 
Machinists’ Small Tools 
Athy \! re (‘o \tho \lass 
Is s &k ¢ liardware & Tool 
( ~ ‘ lass 
Bes & « Chas. Il { ig 
| 
I; \ st) { a 
{ 
I « Ss \l ( 4 
| Ik I 
‘ nad Iw t I> ( ( ve 
al ‘> 
Ila hie Ss ‘ AN co 
R ( Saginaw, M 
\! | ( N \ 
j Sol G ed = «& Ii te 
Ltd New \ | 
| \\ ( ll ra 
{ 
< j Vl ( ] 
\I 
S ( | I I Rn. | 
Stand ! Co Cleveland. © 
SY ( | S \t] \Inss 
Machinists’ Supplies 
Bem & Call Hardware & Tool 
‘ “ ‘ d.M ; 
| ‘ ( s I] ( L 
il s ‘ 
N \ 
Mant May eM | 
Ney \ 
! ‘; l I] 
| \, \ 
\\ ne& RB \ ( r 
Manznets, Lifting 
| t ‘ & Sur v ¢ 
‘> 
VMandrelIs, Expanding 
( L X | i I s 
N I! 
( Wh (; So N \ 
Morse Twist I & M ( 
New Bedford, Mass 
Nicholson & ¢ Woo. Wilke 
It I's 
Western 1 & Mfe. ¢ Sp 
1 ©) = 
Mandrels, Solid 
Morse Twist ID & Mach. C 
New Bedt ad \las 
Pratt & Whitney «% Hartford. 
( ni 
Row s Works ] n NM (,;louces 
té (‘ity N ] 
Standard Tool C Cleveland. Oo 
Marking Machines 
Slate Machine Dwight, Hart 
ford, Conn 
Mensuring Machines 
Pratt & Whitney Hartford 
(‘onn 
Rogers Works, John M (;louces 
Cttr, mM. 2 


Mechanical Draft 


Sturtevant Co. BL F 


Mass 


livde Park 


Jos., Jersey 


York. 
Ilunter, 


Metal, Bearing 

Besly & Co. Chas. HL... 
11] 

Lumen Bearing Co., Buffalo, N. ¥ 

Rowell Co W. G.. Bridgepot 
(onn 


Chicago, 


Instrument > = 


Meters, 

Warner 
Wis 

Eleetric 


Electric Co 


Meters, 
General New York 
Calipers 

\ifg. Co Pro 


Micrometer 
Brown & Sharpe 
dence, R. I 
Slecomb Co... J. T., Prev.. 
Starrett Co l S.. Athol, Mass 

Milling Attachments 


lowa 
Machine 


Adams Co., Dubuque, 

Becker-Brainard Milling 
Co.. Hyde Park, Mass 

Rrown & Sharpe Mfg. Co., 
dence, R. I 

Cincinnati Milling Mach 

Cincinnati, © 


Ingersoll Milling Machine a 
Reekford, 1] 

Kearney «& rrecke c M 
wankes Wis 

ILermps nith \Nifg ( \l v9 
Wi 


Niles-Bement-Pond Co., Ne ’ 

Owen Mach. Tool Co., Springtetd 
Odbhvic 

Rivett Lathe 
MInss 

Whitney Mfg. Co a tford, 4 


Mire c's Bost 


Milling Machines. Bench 


\merican Wa " lo tb \\ 
tham., Mass 
Durke Machry t« { i 7 
li Clarke & in Bostor 
Mass 
Manning. Maxwel I | 
New Yortl 
Niles- De nt-Pond N } 
Rive Lathe yy ( I 
\inas 
s & ¢ Mig. ¢ N 
XN | 
\\ | Wat l ( > 
eld. M 
Milling Machines, Hand 
Adams ¢ Ihe Deu " 
trown & Sha Mifg. ¢ i 
den Kt I 
( ! 1 \I n M { 
{ 1 ‘> 
l ‘ 1 ’ f Bost« M s 
Manning. Max Mi I 
Ne ‘ k 
i en ss l « ’ ‘ N \ 
Vii \ Nite ( lin ‘ 





Milling Machines, Horizon- 


tal 

Ad ( I l 

I; ! s i I 

i It ad i \l ‘ 
( il | | \Iass 

‘ Mi \I ‘ 
hy nna a) 

Ilendey Mach. Co... Torring ( 

lngerse \M i Mia ( It 

d I 

Kemps Mig. ¢ Milw 
Wis 

Manning Maxwe & Mo ( It 
New Yo 

Newton Machine Ton \\ 


Vhiladelphia, IP 


Niles-Rement-Pond Co New \ 


Prentiss Tool & Supply Co. N 
York 

Sellers & Co... In Wim H 
delphia, Pa 

Waltham Watch Tool Co.. 8 
eld \lass 

Milling Machines, Plain 

Adams €% Dubuque, Lowa 

American Tool Wks. Co., Cl ‘ 

Beaman & Smith Co., Prov R. | 

secke Brainard Milling Machi: 


to Iivde Park, Mass 

Brown & Sharpe Mfg. Co., Pre 
dene R | 

Cincinnati Milling Mase ne 
Cincinnati 

Giarvin Mach. Co New York 
Ilendey Mach C Porrington 
(‘onn 

Ingersoll Milling Machine Co 


Rockford, Il 
Kearney & Trecker 
Wis 
Kempsmith Mfg. Co 
\ ; 


Milwaukee, 


Milwankee 
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FOR YOU TO PROCURE. 
Any Sent Prepaid On Receipt Of Price. 
Our Catalog Sent FREE On Request. 
Machine Shop Arithmetic. | Modern Lathe Work. 
; W i I — - — ] ~ i] v I ! ” gh I | s | | “ | 
ba . “ ated y lat ‘ : — : s eM Wi _. " | | M 
| 1 Price, S0c lestir ‘ 14 “Price, 82.50. | 
| | 
Engineer's S Arithmetic. | Gas, Gasoline and Oil Engines. if 
Has ste: ey | a | portant subject. 
| ric ryt Pris ©, #2. no 
Dies, Their Construction and Use. | Link Motions and Valve Setting. 
I; ee ad | u 
™ = | mony Srh.0e. 3) }? ‘ dl I Price, Toe, 
| 7 , P 
tiie Tool Making and a Machine Shop Construction, Equip- 
| ¢ 
changeable Manufacturing. ment and Management. | 
> aes | Modern .f ‘hin s is 1 
i] an We n Shan M 
: 
Price, S 4.00, ‘i ro Tam 


Change Gear Devices. 
IE. Perrigo. | A ry one int 
Bich, 


, ed. 8A 1 Price, 


Brazing and Soldering. 


Bevel Gear Tables. 


» Ag. | 


Price, Si.c0, 


Punches, Dies and Tools for ma 


facturing in Presses. 


v \\V dworth A w “1 Dawe nd 


nding 
ne sheet 
in machine ft 


Price, 34.00, 


Henley’s Twentieth Century Receipt | 


Book. 


he s f I | le Receipt B . | 
Cor ining ove Lhe Selected scient ‘ n 
nd practi ecelpts and pro “es n ding ndreds 
’ ale ’ 7 —1T ~ t 


1) paces 
Price, 33.00. 








| 
1] 
| 


| 








Threads and Thread Cutting. 


1} N L Price, 2he. 
Commutator Construction. 
iv Baxte { ‘ 
Pwi« 2. 


Modern Gas Engines and Dictions 
Gas Plants. 


Price, S250, 


America n _ Steel Worker. 


| I M 
, _ 
rie R25. 
Turning and oe Tapers, 
B I a I! Col 
at ways of designiog . ) 
nad est meng 
Price, 25. 


Drafting of Cams. 


' aN ‘ 
Price, 25e. 








THE NORMAN W. HENLEY PUB. CO., 15 Beekman St., New York, U.S.A. 
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Milling Machines, Plain 
Continued. 
LeBlond Mach. 
Cincinnati, O. 
Manning, Maxwell 

New York 
Marshall & Huschart 

Chicago, Ill. 
McCabe, J. J., New 
Morton Manufacturing 

kegon Heights, Mich. 
Motch & Merryweather 


Tool Co., R. K., 


& Moore, Inc., 
Co., 


Machry. 


York. 


Co., Mus 


Machinery 


Co., Cleveland, O. 
Niles-Bement-Pond Co., New York 
Oesterlein Machine Co., Cin., O. 
Owen Mach. Tool Co., Spring- 

field, O. 

Pratt & Whitney Co., Hartford, 

Conn. 

Prentiss Tool & Supply Co., New 

York. 

Vandyek Churchill Co., New York. 


Waltham Watch Tool Co., Spring- 
field, Mass. 

Warner & Swasey Co., Cleveland, 
Oho 

Whitney Mfg. Co.. Hartford, Ct. 

Wormer Mehry. Co., C. C., De- 
troit, Mich. 

Milling Machines, Portable 

Underwood & Co., H. B., Phila- 
delphia, Pa 

Milling Machines, Universal 
American Tool Wks. Co., Cin., O. 

Becker-Brainard Milling Machine 
Co., Hyde Park, Mass 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Cincinnati Milling Machine Co. 
Cincinnati, O. 

Garvin Mach. Co., New York 

Hendey Mach. Co., Torrington 
Conn. 

Kearney & Trecker, Milwaukee, 
Wis. 

Kempsmith Mfg. Co., Milwaukee, 

is 

Le Blond Mach. Tool Co., R. K., 
Cincinnati, O 

Manning, Maxwell & Moore, Ine 
New York 

McCabe, J J.. New York 


Marshall & Huschart 
Chicago, Ill 
Niles-Bement-Pond Co., 
Oesterlein Mach. Co., 
Owen Mach. Tool Co., 
Ohio. 
Prentiss 
York 
Vandyck Churchill Co.., 
Waltham Watch 
field Mass 


Machry. Co 


New York 
Cincin., O. 
Springfield, 
Tool & Supply Co., New 
New 
Tool Co., 


York. 
Spring- 


Milling Machines, 
Adams Co., Dubuque, Iowa. 
Beaman & Smith Co.. Prov.. 
Becker-Brainard Milling 
Co., Hyde Park, Mass. 
Brown & Sharpe Mfg. Co. 
dence, R. I. , 
Clough, 
Garvin Machine 
Ingersoll Milling 
Rockford, Ill. 


Vertical 


rR I. 
Machine 


Provi- 


R. M., Tolland, Conn. 
Co., New York. 


Machine Co., 


Manning, Maxwell & Moor 
gz, May c } re - 
. New York. : ee 
Newton Mach. Tool Works, Ine. 
ms hiladelphia, Pa. 
les-Bement-Pond Co., New York 
o., Ne@ York. 
mene Mach. Tool ('o.. Spring- 
field, O 
Prentiss Tool & Supply Co., New 
OrkK, 
Sellers & Co., Inc., Wm., Phila 
delphia, Pa. 


Vandyck Churchill Co., 
Waltham Watch 
field, Mass 


New York, 
Tool Co., Spring 


Milling Machines, Worm 


Cleveland Automatic 


. Machine Co. 
Cleveland, O. 


Pratt & Whitney Co., Hartford, 
Conn 

Milling Tools, Adjustable 

Geometric Tool Co.. New Haven 
Conn 

Rogers wenta, John M., Glouces- 
ter City, J. 


Mining Machinery 


Farrel Fdry. & Machine Co., An- 
sonia, Conn. 

Ingersoll-Rand Co., New York. 

Mixing and Sifting Ma- 


chines, Sand 


paaateett Rand Co., New York. 

nk-Belt Co., Philadelphia, Pa 

Sellers & Co. Inc., Wm., Phila 
delphia, Pa. 


Molding Machines 


Adams Co., Dubuque, Iowa. 
Moline Tool Co., Moline, I 
Mumford Co., E. H., 
phia, Pa. 
Tabor Mfg. Co., Philadelphié 


Molds and Ladles 


Oxygen Welding 
Industrial Oxygen Co., 


Packings, Hydraulic 


Supplies 
Americ an Wood Working 
Co., Rochester, N. Y. 
Baker Bros., Toledo. O. 


Blount Co., J. G., Everett, \ 


York 





Philadel- 


Goldschmidt Thermit Co., New 
York 

Mortisers 

American Wood Working Mchy. 
Co., Rochester, N. Y 

Motors, Electric 

Burke Electric Co., Erie, Pa. 

Cc & C Electric Co., New York. 

Coates Clipper Mfg. Co., Worces- 
ter, Mass 

Crocker - Wheeler Co., Ampere, 
es 

Eck Dynamo and Motor Co. 
selleville, Jd. 

General Electric Co., New York. 

Jantz & Leist Elec. Co., Cin., O 

Northern Electrical Mfg Co., 
Madison, Wis. 

Ridgway Dynamo & Engine Co., 
Ridgway, Pa 

Roth Bros. & Co., Chicago, Il. 

Sprague Electric ‘Co., New York. 

Stow Mfg. Co., Binghamton, N. Y. 

Sturtevant Co., B. F., Hyde Park 
Mass 

rriumph Elec. Co., Cincinnati, O. 

Wagner Elec. Mfg. Co., St. Louis, 
Mo 

Western Electric Co., Chicago 
Ill. ; 

Westinghouse Electric & Mfg. Co., 
Pittsburg, Pa. 

Name Plates 

Franklin Mfg. Co., H. H., Syra 
cuse, N. Y. 

Turner Brass Works, Sycamore, 
Ill. : 

Nozzles, Sand and Air 

Lunkenheimer Co., Cincinnati, O 

Powell Co., Wm., Cincinnati, O. 

Nut Tappers 

Bee Bolt and Nut Machinery 

Nuts 

]y son & Sons, Joseph, Cleveland 
Ohio. 

Milton Mfg. Co., Milton. Pa. 

National-Acme Mfg. Co., Cleve 
land, O. 

Oils 

Besly & Co., Chas., Chicago, Il. 

Oilers 

American Tube & Stamping Co., 
Bridgeport, Conn. 

Bay State Stamping Co., Worces- 
ter, Mass. 

Gem Mfg. Co., Pittsburg, Pa. 


New York. 


Watson-Stillman Co., New York. 

Packing, Steam 

Jenkins Bros., New York. 

Paints and Enamels, Ma- 
chinery 

Felton, Sibley & Co., Phila... Pa. 

Pans, Lathe 

ives Metallic Mfg. Co., Aurora 
T : 

New Britain Mach. Co., New Brit- 
ain, Conn 

Pans, Shop 

7 Metallic Mfg. Co., Aurora, 

New Britain Mach. Co., New Brit- 
ain, Conn. 

Patents 

Howson & Howson, Phila., Pa. 

Macdonald & Macdonald, New 
York. 

Parker, C. L., Washington, D. C. 

Straley & Hasbrouck, New York. 


Pattern Shop Machinery and 


Mchry. 


Greaves, Klusman & Co., Cin., O, 

Manning, Maxwell & Moore, Inc. 
New York 

Marston & Co., J. M., Boston 
Mass. 7 

Prentiss Tool & Supply Co., New 


ll. 


an, Pa 


fass. 


Pattern Shop Machinery and 
Supplies—Continued. 


Seneca Falls Mfg. Co., Seneca 
Falls, N. Y. 

Whitcomb-Blaisdell Machine Tool 
Co., Worcester, Mass. 


Patterns and Models 


Manville Bros. Co., Waterbury, 
Conn. 

Moline Tool Co., Moline, Il. 

Mummert, Wolf, Dixon Co., Han- 
over, Pa. 

Pencils 

Dixon Crucible Co., Jos., Jersey 


City, N. J. 


Phosphor Bronze 


Lumen Bearing Co., Buffalo, N. Y. 

Pinion Cutters 

American Watch Tool Co., Wal- 
tham, Mass. 


Newark, N. J. 
. Co., Newark, 


Gould & Eberhardt, 

Sloan & Chace Mfg 
N. J. 

Stark Tool Co., Waltham, Mass. 

Pipe Cutting and Threading 
Machines 

Bignall & Keeler 
wardsville, Ill. 

Curtis & Curtis 
Conn. 

Foote-Burt 
Ohio. 

Landis 
a 

Manning, Maxwell & Moore, 
New York. 

Merrell Mfg. Co., oO. 

Niles-Bement-Pond Co., York. 

Prentiss Tool & Supply New 
York. 

Saunders Sons, D., Yonkers, N. Y. 

Sti andard E eae Works, Ell- 
wood City, Pa. 

Stoever Fdry. & Mfg. 
town, Pa. 

Vandyck Churchill Co., 


Mfg. Co., Ed- 


Co., Bridgeport, 


Co., The, Cleveland, 


Machine Co., Waynesboro, 


Inc., 
Toledo, 


New 
Co., 


Co., Myers- 


New York. 


Wiley & Russell Mfg. Co., Green- 
field, Mass. 

Wrigley Co., Thos. Chicago, IIl. 

Pipe Fitters’ Tools 

Cleveland Twist Drill Co., Cleve- 
land, O. ; E 

Goldschmidt Thermit Co., New 
York. 

Reed Mfg. Co., Erie, Pa. 

Saunders Sons, D., Yonkers, N. Y. 

Standard Tool Co., Cleveland, O. 

Planer Attachments 

Cincinnati Planer Co., Cincin., O. 


Gray Co., G. A., Cincinnati, O. 


Reed Co., F. E., Worcester, Mass. 

Planer Tools 

Armstrong Bros. Tool Co., Chi- 
eago, Ill. 

O. K. Tool Holder Co., Shelton, 
Conn 

Planers 

American Tool Wks. Co., Cin., O. 


Betts Mach. Co., Wilmington, Del. 


Cincinnati Planer Co., Cincin., O. 

Cleveland Planer Works, Cleve- 
land, O. 

Detrick & Harvey Mach. Co., Bal- 
timore, Md. 

Puchburg Machine Works, Fitch- 
burg, Mass. 

lather Planer Co., Mark, 
Nashua, N. H. 

Garvin Machine Co., New York. 

+ ed Co., G. A., Cincinnati, O. 
Harrington, Son & Co., Edwin, 
Philadelphia, Pa 

Hendey Mach. Co., Torrington, 
Conn. 

Manning, Maxwell & Moore, Inc., 
New York. 

McCabe, J. J., New York. 

Motch & Merryweather Machinery 


Co., Cleveland, O 
New Haven Mfg. Co., 
Conn. 
Niles-Bement-Pond Co., 
Pratt & Whitney Co., 
Conn. 


New Haven, 


New York. 
Hartford, 


Prentiss Tool & Supply Co., New 
York 

Sellers & Co., Inc. Wm, Phila 
delphia, Pa. 


Vandyck Churchill Co., 
Whitcomb-Blaisdell Machine Tool 
Co., Worcester, Mass. 
Woodward & Powell Planer Co, 
Worcester, Mass. 


New York. 








Planers, Portable 


Manning Maxwell & Moore, Inc., 
New Pork 

Morton Manufacturing Co., Mus- 
kegon Heights, Mich. 

Niles-Bement-Pond Co., New York. 

Underwood & -Co., H. B., Phila- 
delphia, Pa. 

Manning, Maxwell & Moore, Inc., 
New York. 

Planers, Rotary 

Newton Machine Tool Works, 


Inc., Philadelphia, Pa. 
Niles-Bement-Pond Co., New York. 
Sellers & Co., Inc. Wm., Phila- 

delphia, Pa. 


Tindel-Morris Cp., Eddystomne, Pa. 


Underwood & Co., H. B., Philadel. 
phia, Pa. 

Planers, Wood 

American Wood Working Mchy. 
Co., Rochester, N. Y. 

Plates, Welding 

Phillips-Laffitte Co., Philadelphia, 


la. 
Precision Machinery 


American Watch Tool Co. Wa! 
tham, Mass. 

Manning, Maxwell & Moore, Inc., 
New York. 

Remington Tool & Mach. Co., 
Boston, Mass. 

Rivett Lathe Mfg. Co., Boston, 


Mass 


Sloan & Chace Mfg. Co., Newark, 
n. J 


Stark Tool Co., Waltham, Mass. 
Waltham Watch Tool Co., Spring- 
field, Mass. 

Presses, Broaching 
Consolidated Press & Tool Co., 
Hastings, Mich. ; 
Prentiss Tool & Supply Co., New 
York. 7 : 
Watson-Stillman Co., New York. 


Presses, Drop 


American Tube & Stamping Co., 
Bridgeport, Conn. — 
Bliss Co., E. W., Brooklyn, N. Y 


Consolidated Press and Tool Co., 
Hastings, Mich. 


Miner & Peck Mfg. Co., New Ha- 


ven, Conn. ‘ . 
Niles-Bement-Pond Co., New York. 
Swaine Mfg. Co., Fred J., St. 

Louis, Mo. 

Presses, Foot and Hand 
Bliss Co., E. W., Brooklyn, N. Y. 
Consolidated Press & Tocl Co., 

Hastings, Mich. - 
Ferracute Mach. Co., Bridgeton, 
Leonard Mfg. Co., Providence, 

_. = 
Manville Bros. Co., Waterbury, 

Conn. 

Swaine Mfg. Co., Fred J., St. 

Louis, Mo. 


Taylor & Fenn Co., Hartford, cx. 


Presses, Forging 
& Tool Co., 


New York. 


Consolidated Press 
Hastings, Mich. 
Niles Bement-Pond Co., 


Presses, Hydraulic 


Burroughs Co., Charles, Newark, 
ae 2 

Elmes Engineering Works, Chas. 

F., Chicago, Ill. 

Niles- Bement-Pond Co., New York. 


Prentiss Tool & Supply Co., New 


York. 

Sellers & Co., Inc., Wm., Phila- 
delphia, Pa. ’ : 
Watson-Stillman Co., New York. 

tresses, Power 

Automatic Mach. Co., Bridgeport, 
Conn. 

Bethlehem Foundry & Mach. Co., 
South Bethlehem, Pa. 

Billings & Spencer Co., Hartford, 
Conn. 

Bliss Co., E. W., Brooklyn, N. Y. 


Consolidated Press & Tool Co., 


Hastings, Mich. 
Dill Slotter People, Philadelphia, 


Pa. 

Ferracute Machine Co., Bridge- 
ton ,N 

Lucas Mach. Tool Co., Cleve., O. 


Mannin Maxwell & Moore, Inc., 
New York 

Manville 
Conn. 
Niles-Bement-Pond Co., New York. 
Prentiss Tool & Supply Co., New 
York. 


-* Co., Waterbury, 





Wormer Mchry. Co., C. C., De- 
troit, Mich. 

Planers, Gear 

Gleason Works, Rochester, N Y. 
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STANDARDS. 


A knowledge of the practical use of cutters, as well as the 
details of their manufacture, led us to realize the value of the 
establishment of a NEW STANDARD. 

An extensive experience made it possible to make such 
improvements and changes as to originate such a standard, 


and our cutters are now universally recognized and considered 
by discriminating buyers as THE STANDARD. 


The advancement made in machine tools and the greater 
accuracy demanded should cause every user of cutters to seriously 
consider the necessity of obtaining a superior grade, and our line 
has been developed with the idea of meeting this demand. 

We would appreciate the privilege of offering our advice 
and submitting sketches showing arrangement of cutters we 
would recommend for any special work. 


CATALOGUE OF CUTTERS MAILED ON APPLICATION. 


UNION TWIST DRILL COMPANY, 
The “‘Cutter Makers.” :: :: :: ATHOL, MASS. 


New York Store—54 Warren St.. W.L. Neff, Mgr. Boston Agents—25 Purchase St. E. T. Ward & Sons. 
Philadelphia Store—52 N. 5th St. Field & Co., Mgrs. | Chicago Store—54 W. Washington St Bordwell & Barton Co. 


Foreign Agents—France: Alfred H. Schutte, 8 Rue Reaumer, Paris.” England: Chas. Neat & Co., 112 Queen Victoria St., London. Italy : Ing. A. 
Baldina & Co., Pontedera. Australia: Thos. McPherson & Sons, Melbourne, Japan: Andrews & George, Yokohama. 
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No. 4 


Metal Sawing 
Machine 


CAPACITY : 
6" Round Bars. 
514" Square Bars. 
12" | Beams, etc. 








Will make straight or angular cuts. 


Positive automatic change feed, fur- 
nished complete with oil pump, tank 
and stock support. 


A High Grade tool for rapid and 
accurate work 


ASK FOR DETAILS. 


COCHRANE-BLY COMPANY 
Rochester, N. Y., U. S. A. 


























00 = 
a The Highest Speeds 
G 


NY 
BuO and the Heaviest Cuts 











iT \ t \ wile \ \ 

t out ny WoO! O nti 
this No [ ling Machi 

Is bt tor \t 

time, l v tl v 

accura I] 


Le Blond Macl 


THE R. K. LE BLOND 
MACHINE TOOL COMPANY 


___ 4620 EASTERN AVE. 
CINCINNATI - OHIO 


Niles-Bement-Pond Co 





astern Agents | 








Booth & Sons Lo Angeles (‘al Bailey 
Smith Machinery Co Sole Agents for San 
Francisco 

FOREIGN AGENTS——Germany, de Fries « 
Cie.. Akt. Ges., Dusseldorf, Berlin, Stuttgart 
italy, de Fries e. ¢ Corso Principe Umberto 
Angolo Via Moscova, Milan France, de Fries 
& Cie... 19 Rue de Rocroy, Paris Spain, ae 
Fries y Cia.. 660 Calle de las Cortes. Ba 
celona. Belgium, Henry Benedictus, Antwerp 
J Lambercier & Co (reneva Switzerand 
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Screw Piates —Continued. 

Brubaker Bros., W. L., Millers- 
burg, Va. 

Card Mfg. Co., S. W., 
Mass. 

Carpenter Tap & ae Co., 
Pawtucket, R. 

Hart Mfg. Co., . re oO. 

Morse Twist Drill & Mach. Co., 


Mansfield, 
(i? © 


New Bedford, Mass. 

Wiley & Russell Mfg. Co., Green- 
tield, Mass. 

Screws, Cap and Set 

Cleveland Cap Screw Co., Cleve- 
land, O. 

National-Acme Mfg. Co., Cleve- 


land, O. 
Worcester Machine 
Worcester, Mass. 


Screws, Machine 


Screw Co., 


Cleveland Cap Screw Co., Cleve- 
land, O. 
Hammacher, Schlemmer & Co., 


New York. 
Machine Screw 
Providence, R. 


Products Co., 


National-Acme Mfg. Co., Cleve- 
land, O. 
Standard Gauge Steel Co., Beaver 


Falls, Pa. 


Universgal Machine Screw Co., 
Hartford, Conn. 
Worcester Machine Screw Co., 


Worcester, Mass. 


Second Hand Machinery 

American Tool Wks. Co., Cin., O. 

Davis Machine Co., Ww. re 
Rochester, N. Y. 

Garvin Machine Co., New York. 

Hill, Clarke & Co., Inc., Boston, 
Mass. 

Manning, Maxwell & Moore, Inc., 
New York. 

Marshall & Huschart Machinery 
Co., Cleve a 0. 

McCabe. J. J., New York. 

McLauthlin x Co., Geo., Boston, 
Mass. 

Motch & Merryweather 
Co., Cleveland, O. 

New Haven Mfg. Co., 
Conn. 

Niles-Bement-Pond Co., New York. 

Prentiss Tool & Supply Co., New 
York. 

Toomey, Frank, Philadelphia, Pa. 

Wormer Machry. Co., C. C., De- 
troit, Mich. 


Machry. 


New Haven, 


Separators, Magnetic 
General Electric Co., New York. 


Separators, Oil and Steam 

American Tool & Machine Co., 
Boston, Mass. 

Nicholson & Co. W. H., Wilkes- 
barre, Pa. 

Shafting 


Nash Company, Geo., New York. 

Niles-Bement-Pond Co., New York. 

Sellers & Co., Ine., W m., Phila 
delphia, Pa. 


Shapers . 

American Tool Wks. Co., Cin., O. 

Boynton & Plummer, Worcester, 
ass. 

Cincinnati Shaper Co., Cincin., O. 

Cochrane-Bly Co., Rochester, N. Y 


Davis Machine’ oi = ie 
Rochester, } : 

Fitchburg Machine Works, Fitch- 
burg, Mass. 

Flather Planer Co., Mark, 
Nashua, N. H. 

Garvin Machine Co., New York. 


Gould & Eberhardt, Newark, N. J. 
Hendey Mach. Co., Torrington, 
Conn. 
Juengst & 
Falls, N. Y. 
Kelly Mach. Co., R. A., 
Manning, Maxwell & Moore, 
New York. 
Marshall & Huschart Machinery 
Co., Chicago, Ill. 
Morton Manufacturing Co. Mus- 
kegon Heights, Mich. 
New York. 
Hartford, 


Sons, Geo., Croton 
Xenia, O. 


Inc., 


Niles-Bement-Pond Co., 

Pratt & Whitney Co., 
Conn. 

Prentiss Tool & Supply Co., New 


York. 
Machine Too! Co., 
Sellers & Co., 
Springfield Machine Tool Co., 
Walcott & Wood 


Queen City 
Cincinnati, 
Inc., Wm., Phila- 
delphia, Pa. 
Smith & Mills, Cincinnati, O. 
Springfield, O. 
Vandyck Churchill Co., New York. 
Machine Tool 
Co., Jackson, Mich. 





Shapers, Wood 


American Wood Working 
Co., Rochester, N. Y. 


Mcliy. 


Shears, Hand 
Armstrong-Blum 
cago, Ill. 
Shears, Power 
Bertsch & Co., Cambridge City, 
Ind. 
Birdsboro Steel Fdry. & 
Co., Birdsboro, Pa ; 
Bliss Co., E. W., Brooklyn, N. Y. 
Ferracute Mach. Co., Bridgeton, 
Lo 


Mfg. Co., Chi 


Mach. 


Long « Allstatter Co., Hamilton, 


O 

Manning, Maxwell & Moore, Inc., 
New York. 

Niles-Bement-Pond Co., New York. 

Prentiss Tool & Supply Co., New 
York. 

Royersford Foundry & Mach. Co., 
toyersford, Pa. 

Sellers & Co. Inc., Wm., Phila- 
delphia, Pa. 

Swaine Mfg. Co., Fred J., St. 
Louis, Mo. 

Toledo Machine & Tool Co.,, 
Toledo, O. 

Vandyck Churchill Co., New York. 

Whitcomb-Blaisdell Machine Tool 
Co., Worcester, Mass. 

Shears, Rotary 

Bethlehem Foundry & Mach. Co., 
South Bethlehem, Pa. 

Bliss Co., E. W., Brooklyn, N. Y. 

Consolidated Press & Tool Co., 
Hastings, Mich. 

Manning, Maxwell & Moore, 
New York. 


Inc., 


Sheet Metal Working Ma- 
chinery 

Bliss Co., E. W., Brooklyn, N. Y. 

Consolidated Press & Tool Co., 
Hastings, Mich. 

Ferracute Machine Co., Bridge- 
ton, N 

Shelving, Shop 

Mfg. Co., Aurora, 


Lyon Metallic 
Ill. 

New Britain Mach. Co., New Brit- 

ain, Conn. 


Slide Rests 


American Watch Tool Co., Wal 
tham, Mass. 
tetts Mach. Co., 
Blount Co., J. G., 
Garvin Machine Co., 
National-Acme Mfg. Co., 

land, QO. 
Newton Mach. Tool Wks., Phila- 
delphia, Va. 
Niles-Bement-Pond Co., New York. 
Reed Co., F. E., Worcester, Mass 


Wilmington, Del. 
Everett, Mass. 
New York. 
Cleve- 


Slotters 


Toledo, O. 
Wilmington, Del. 
Philadelphia, 


Saker Bros., 

tetts Mach. Co., 

Dill Slotter People, 
VP 


Garvin Machine Co., New York. 

Manning, Maxwell & Moore, Inc., 
New York. 

National-Acme Mfg. Co., 
land, O. 

New Haven Mfg. Co., New Ha- 
ven, Conn. 
Newton Mach. Phila- 

delphia, Pa. 
Niles-Bement-Pond Co., New York. 
Prentiss Tool & Supply Co., New 


York 
Sellers & Co., Inc., Wm., Phila- 
Hartford, Ct. 


delphia, Pa. 
Tindel-Morris Co., Eddystone. Pa 


Cleve- 


Tool Wks., 


Taylor & Fenn Co., 


Sockets and Sleeves 


Cleveland Twist Drill Co., Cleve 
land, O. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Standard Tool Co., Cleveland, O. 


Special Machines and Tools 


Automatic Mach. Co., 
Conn. 

Beaman & Smith Co., Prov., R. I. 

Bilgram, Hugo, Philadelphia, Pa. 

Birdsboro Steel Fdry. & Mach. 
Co., Birdsboro, Pa. 

Blanchard Mach. Co., Cambridge, 


Mass. 
ooklyn, N. Y. 


Bridgeport, 


Bliss Co., E. W., Broo 

Cell Drier Machine Co .. Taunton, 
Mass. 

Cleveland Cap Screw Co., 
land, O. 

Consolidated Press and Tool Co., 
Hastings, Mich. 


Cleve- 





Special Machines and Tools 
Continued. 
Crescent Forgings Co., 


Oakmont, 


a. 

Faweus Mach. Co., Pittsburg, 
Pa. 

Harrison & Knight Mfg. Co., New- 
ark I. J 


Hoefer Mfz. Co., Freeport, III. 


Ingle Machine Co., Rochester, 
<i 

Lucas Mach. Too! Co., Cleveland, 
Ohio. 

Manville Bros. Co., Waterbury, 
Conn. 

Merritt, Jos., Hartford, Conn. 

Mossberg Wrench Co., Central 
Falls, R. 


Mueller Mach. Tool Co ., Cin., O. 

Pratt & Whitney Co., Hartford, 
Conn. 

Queen City Machine Tool Co., 
Cincinnati, O. 

Reinforced Brazing & Mach. Co., 
Pittsburg, Pa. 

Smith, Chas. T., New York. 

Spacke Mach. Co. , B. W., Indian- 
apolis, Ind. 

Standard Engineering Works, Ell- 
wood City, Ind. 

Swaine Mfg. Co., Fred J., St. 

Hartford, Ct. 


Louis, Mo. 

Taylor & Fenn Co., 

Turner Mach. Co., Danbury, Ct. 

Wellman Co., Medford, Mass. 

Spools, Steel 

Standard Welding Co., Cleveland, 
Ohio. 

Springs, Wire 

Cleveland Wire Spring Co., Cleve- 
land, O. 

Spring Winders 

Remington Tool & Mach. Co., 
Boston, Mass. 

Sprockets 


Baldwin Chain & Mfg. Co., 
cester, Mass. 


Wor- 


Bilgram, Hugo, Philadelphia, Pa. 
Boston Gear Works, Norfolk 
Downs, Mass. 


Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Cullman Wheel Co., Chicago, Ill. 

Link-Belt Co., P hiladelphia, Pa. 


Whitney Mfg. Co., Hartford, Ct. 


Stampings, Sheet Metal 

American Tube & Stamping Co., 
Bridgeport, Conn. 

Bay State Stamping Co., Wor- 
cester, Mass. 

Globe Machine & Stamping Co., 
Cleveland, QO. 

Mossberg Wrench Co., 
Falls, R. 1. 


Stampings, Welded 


Standard Welding Co., Cleveland, 
Ohio. 


Central 


Stamps, Steel 

Eastern Machinery Co., New Ha- 
ven, Conn. 

Hoggson & Pettis Mfg. Co., New 
Haven, Conn. 

Schwerdtle Stamp Co. Bridge- 
port, Conn. 

Steam Specialties 

Crosby Steam Gage & Valve Co., 
Boston, Mass. 

Jenkins Bros., New York. 

Lunkenheimer Co., Cincinnati, O. 

lowell Co., Wm., Cincinnati, O. 


Steel, Air Hardening 
Bethlehem Steel Co., So. Bethle- 


hem, Pa. 
Steel Co. Pitts- 


Firth-Sterling 
New York. 


burg, Pa. 
Nash Company, Geo., 
Phila., Pa. 


Witteman & Co., A. P., 


Steel, Machinery 

Bethlehem Steel Co., So. Bethle- 
hem, Pa. 

Cammell, Laird & Co., New York. 


Firth-Sterling Steel Co., Pitts 
burg, Pa. 
Morton & Co. B. K., Sheffield, 


England. 
Nash Company, Geo., New York. 
Standard Gauge Steel Co., Beaver 
Falls. Pa. 
Ward & Son, Edgar T., Boston, 


Mass. 
Witteman & Co., A. P., Phila., Pa. 


Steel, Sheet 

American Tube & Stamping Co., 
Bridgeport, Conn 

Bethlehem Steel Co., So. Bethle- 
hem, Pa. 





| Steel, Sheet —Continued. 


Firth-Sterling Steel Co., Pitts- 

burg, Pa. 
Nash Company, Geo., New York. 
Ward & Son, Edgar T., Boston, 


Mass. 

Steel, Tool 

American Tube & Stamping Co., 
Bridgeport, Conn. 

Bethlehem Steel Co. So. Bethle- 
hem, Pa. 

Steel, Tool 

Cammell, Laird & Co., New York. 


Firth-Sterling Steel Co. Pitts- 
burg, Pa. 

Morton & Co., B. K., Sheffield, 
England. 

Nash Company, Geo., New York. 


Patterson, Gottfried & Hunter, 
Ltd., New York. 

Standard ene Steel Co., Beaver 
Falls, 

Ward a Rn Edgar T., Boston, 


Mas: 

Witteman & Co., A. P., Phila., Pa. 

Steel Tempering and Hard- 
ening Solution 

Metal ——_- my J Solution Co., 
Rochester, N. 

Stocks, Die 

See Taps and Dies. 

Stones, Oil 


American Emery 
Providence, R. I. 

Carborundum Co., Niagara Falls, 
LL = 


Wheel Co., 


Norton Co., Worcester, Mass. 

Vitrified Wheel Co., Westfield, 
Mass. 

Stools, Shop 

Cleveland Wire Spring Co., Cleve- 


land, 
Equip. & Engi- 


Manufacturing 
neering Co., East Boston, Mass. 


Straightening Machinery 

Birdsboro Steel Fdry. & Mach. 
Co., Birdsboro, Pa. 

Fitchburg Machine Works, Fitch- 
burg, Mass. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Niles-Bement-Pond Co., New York. 

Springfield Machine Tool Co., 
Springfield, O. 

Straighteners, Iiydraulic 


Burroughs Co., Chas., Newark, 
N. J. 


Niles-Bement-Pond Co., New York. 

Watson-Stillman Co., New York. 

Straighteners, Shaft 

Johnson & Basset, Worcester, 
Mass. 

Swaging Machines 

Excelsior Needle Co., Torrington, 
Mass. 

Switchboards 

Cc & C Electric Co., 

Crocker - Wheeler Co., 
N. J 

New York. 

Chicago, 


New York. 
Ampere, 


General Electric Co., 

Western Electric Co. 
Ill. 

Westinghouse Electric & Mfg. Co., 
Pittsburg, Pa. 

Switches 

General Electric Co., New York. 

Westinghouse Electric & Mfg. Co., 
Pittsburg, Pa. 

Tanks 


Struthers, 
Pa. 


Welles & Co., Warren, 


Taper Pins 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Pratt & Whitney Co., Hartford, 
Conn. 


Tapes, Measuring 

Keuffel & Esser Co., New York. 
Lufkin Rule Co., Saginaw, Mich. 
Starrett Co. L. S., Athol, Mass. 


Tap Holders 
Errington, F. A., New York. 


Tapping Machines and At- 
tachments 


Anaee Tool Works Co., Cin., 
Baker Brothers, Toledo, O. 

Beaman & Smith Co., Prov.. R. I. 
Bickford Drill & Tool Co., Cin., O. 
Burke Machry. Co., Cleveland, O. 
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Three Kinds Of Gears Are In Use Today: Comparatively 
Accurate, But High Cost; Inaccurate, But Low Cost; 
And Accurate AND Low Cost. 








Only the latter kind are produced oy the Gear Shaper, because quality is not sacrificed when work is 
turned out to meet the ‘‘low cost’’ requirement. In other words, the machine can be run to the limit of a 
speed steel cutting tool, and turn out the highest quality of work. 


SOME REASONS: 


rst. The machine is so constructed, and the method of holding work such, that there is no springing 
of either the blank or the cutter. Therefore, the cutter works under ideal conditions, and can be speeded 


up without breaking or materially shortening its life. Then, too, a planing tool, which travels but little 
more than the face of the blank, and 
which has several teeth in operation at 
the same time is obviously faster than a 
rotary cutter, 


But laying aside all ‘‘whys and 
wherefores,’’ the actual experience of a 
host of users of this system has estab- 
lished the fact beyond all question that 
the Gear Shaper will do 25 to 50% 
more work year in and year out than 


any other gear cutter on the market. 


2nd. Gear Shaper gears are 
accurate and run smoothly, because 
ihey are generated by a cutter, which 
is not only ‘¢heoretically correct but, 
which is practically so, because ground 
to the accurate involute curve after be- 
ing hardened. This is especially im- 
portant in the case of the high speed 
cutter, because it springs in hardening 
more than the carbon. Thus the Gear 
Shaper cutter is extremely accurate in 
speed steel as well as in carbon, and 
therefore even when pushed to the 
limit, produces smooth running gears. 
It is thus evident what we mean by 


‘‘accurate and low cost.’’ 





If you have a desirable gear or combination of gearing which cannot be cut to advantage by a rotary 
cutter, do not discard it until you have considered the possibilities and advantages of a planing tool. 


Ask for circular—“‘The Stub-tooth Gear.’’ 


THE FELLOWS GEAR SHAPER CO., 


23 PEARL STREET, 
SPRINGFIELD, VERMONT, U.S. A. 


FOREIGN AGENTs—Henry Kelley & Co., Manchester, Eng. Ph. Bonvillain & E. Ronceray, Paris, France. M. Koyemann, Dusseldorf, Germany’ 


Adler & Eisenschitz, Milan, Italy. White, Child & Beney, Vienna, Austria. The C. & J. W. Gardner Co., St. Petersburg, Russia. 
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Tapping Machines and At- | Transformers and Convert- | Twist Drills Continued. Washers 

pI 

tachments —Continued. ers Ilammacher. Schlemmer & Co.,] Milton Mfg. Co. Milton, Da. 
Cincinnati Mach. Tool Co., Cin Crocker Wheeler Co. Ampere, New York ; ‘ 

cinnati, © ‘ Morse Twist Drill & Mach. Co.,}| W ash Stands 
Errington, EF. A... New York. (ieneral Electric Co., New York. New Bedford, Mass. ; : Lyon Metallic Mfg. Co., Aurora, 
Fosdick Mach. Tool Cv., Cincin Wagner Elec. Mfg. Co., St. Louis, | Nash Company, Geo., New York. Ill. 

nati. O Mo Niles-Bement-Pond Co., New York.| Mfg. Equip. & Engineering Co.., 
Garvin Mach. Co.. New York. Westinghouse Elec. & Mfg. Co., | Patterson, Gottfried & Hunter, East Boston. Mass. 

Geometric Tool Co., New Haven, Pittsburg, Va litd., New York. - ‘ 

Conn o- issi Machi Standard Tool Co., Cleveland, O.| Welding : 
Gould & Eberhardt, Newark, N. J. | Transmission acer ini Ward & Son, Edgar T., Boston, | Goldschmidt Thermit Co., New 
Grant Mfg. & Mach. Co., Bridge American Pulley Co., Phila., Pa. Mass "ork. 

port, Conn Caldwell & Son Co., H. W., Chi Whitman & Barnes Mfg. Co., Chi Industrial Oxygen Co.. New York 
Manning, Maxwell & Moore, Inc., cago, Ill cago, l Standard Welding Co., Cleveland, 

New York Case Mfg. Co., Columbus, O. Wiley & Russell Mfg. Co., Green- Ohio. 

arshi ‘ schart Mfg. Co. | Coates Clipper Mfg Co., Wor field, Mass . 

M —_ = _— cester. ~ Ag : Welding, Electric 

National Machine Co., The, Hart Cowanesque Valley Iron Works, Unions, Brass i American Tube & Stamping Co., 
ford, Conn Cowanesque, Pa ; Lunkenheimer (Co., Cincinnati, (). Bridgeport, Conn. ; 

Niles-Bement-Pond Co., New York. | Link-Belt Co., Philadelphia, Pa. | Nolte Brass Co., Springfield, O.] © & C Electric Co., New York. 

ae ‘ “vy CO., artford, | Manning, Maxwell & Moore, Inc., : Sts ard Welding Co., Cleveland, 

I — s Whitney 0 II ore a é t Universal Joints > ty eld oO eve ‘ 

Prentiss Tool & Supply Co., New | Niles-Bement-Pond Co., New York. taush Mach. Tool Co., Spring : ‘ 

York Patterson, Gottfried & Hunter, tield, Mass Wire and Cables 

Sloan & Chace Mfg. Co., Newark, Ltd... New York Blood Bros. Mach. Co., Kalama-]| General Electric Co.. New York. 

. Rockwood Mfg. Co., Indianapolis, zoo, Mich Nash Company, Geo., New York. 
Whitney Mfg. Co., Hartford, Ct. Ind Boston Geal Works, Norfolk 3 é M 
ws , Sellers & Co., Inc., Wm., Phila- Downs. Mass Wire-Forming Machinery 
raps and Dies delphia, Pa Gould & Eberhardt, Newark, N. J.| Automatic Machine Co., Bridge 
BReslv & Co.. Chas. H., Chicago, 1, _— iT Gray & Prior Mach. Co., Hart port, Conn 

Il rosseys ane vicaneridenidiaa ford, Conn Manville Bros. Co., Waterbury, 
Brubaker & Bros... W. L., Millers Brown Tloisting Machinery Co., | Mutual Mach. Co., Hartford, Ct. Conn. 

burg, Pa Cleveland, O. : ‘ Smith, Chas. T., New York. 
Card Mfg. Co... S. W.. Mansfield, | Chicago Pneumatic Tool Co., Chi Valves : ‘ 

Mass cago, Ill ; Crosby Steam Gage & Valve Co., Wire Nail Machinery 
Carpenter Tap & Die Co., J. M., |General Pneumatic Tool Co., Mon toston. Mass National Machinery Co., Tiffin, O 

Pawtucket, R. I tour Falls, N. ¥ Jenkins Bros., New York : ; s 
Cleveland Twist Drill Co., Cleve Harringeon, Son & Co., Edwin, | Lunkenheimer Co., Cincinnati, ©. Se eegasenas Ma- 

land, © Philadelphia, Pa echinery 
Foote-Burt Co.. Cleveland, Ohio. | Link-Belt Co., Philadelphia, Va Ventilating Apparatus Iloefer Mfg. Co., Freeport, Ill 
djeometric Tool Co.. New Haven, | Maris Bros., Vhiladelphia, [a Sturtevant Co., B. F.. Hyde Dark, Prentiss Tool & Supply Co., New 

Conn am Rement-VPond Co., New York Mass York 

‘ acher, Schlemmer & Co., | Yale & Towne Mfg. Co., New ; 

i — mee k ; ‘ Y ork. Vises, Drill Wood Working Machinery 
Hardinge Bros., Chicago, Ill Trolle Wheel Graham Mfg. Co.. Prov, rn. 1 American Wood Working Melhry. 
Hart Mfg. Co... Cleveland, © rrolley Beers Plunket, J. E., Chicago, Ill Co., Rochester, N. ¥ 

Morse Twist Drill & Mach. Co., Lumen Bearing Co., Buffalo, N. Y. - a Greaves. Klusman & Co. Cin., O. 

New Bedford, Mass T *k Fines, Hates were Prentiss Tool & Supply Co., New 
Nicholson & Co., W. IL. Wilkes racks Athol Machine Co., Athol, Mass York 

tarre, Pa. Lyon Metallic Mtg. Co., Aurora, |Emmert Mfg. Co., Waynesboro,| Seneca Falls Mfg. Co. Seneca 
Patterson, «ottfried & Hunter, IL) I’a : Falls. N. ¥ 

Ltd... New York rm —" ‘ Hlammacher, Schlemmer «& Co., : 

Pratt & Whitney Co. Hartford, rubing, Steel New York Wrenches, Drop Forged 

Conn Almond Mfg. Co., T. R., Brook- | Le Blond Mach. Tool Co., R. K., | Billings & Spencer Co., Hartford, 
Saunders Sons. ID)., Yonkers, N. Y. Ilyn, N. ¥ Cincinnati, © Conn. 

Standard Tool Co., Cleveland, O American Tube & Stamping Co., | Millers Falls Co., New York Brown & Co., R. H., New Laven, 
Ward & Sons, Edgar T toston, Bridgeport, Conn Parker Co., Chas., Meriden, Conn. Conn 

Mass Standard Welding Co., Cleveland, | Pittsburg Auto. Vise & Tool Co..| Whitman & Barnes Mfg. Co., Chi 
Wiley & Russell Mfg. Co., Green Ohio Pittsburg, Pa eago, 

tield, Mass Ward & Sons, Edgar T., Boston, | Plunket, J. I Chicago, Ill. Williams & Co., J. HL... Brooklyn, 

a Mass l’rentiss Vise Co., New York. N. ¥ 
Taps, Collapsing = Reed Mfg. Co... Erie. Pa ; 
Geometric Tool Co.. New Haven, | Turntables Rock Island Tool Co. Rock Is-| Wrenches. Machinists 

Conn Sellers & Co., In Wim., Phila land, Ill Athol Machine Co.. Athol, Mass 

lelphia, Da Williamso Vise Co brs or temis % ardware Too} 
Telephones, Interior dely ~ mson i . Bradford, bom & Call een & I 
; r _ Turret Heads ; o., Springield, sass. ; 
Clark Auto lelephone Switch = Vise Pine Billings & Spencer Co., Hartford, 
board Co., Providence, R Almond Mfg. Co., T. R.. Brook SCS, pt Conn 
iva, N. 3 ignall & eele Mtge. Co ¥ crow! oO "ea ave 
Testing Machines += og Ife . Ed ~ae Co.. R. IL... New Haven, 
Sellers & Co., Inc., Wm., Phila rurrets, Carringe j Curtis & Curtis Co., Bridgeport, | Bullard Automatic Wrench Co., 
delIphia, Pa Blount Co., J. G., Everett, Mass. | | Conn Providence. BR 
" | mmert Mrz Co., Waynesboro, (‘oes Wrench ('o., Worcester, 
rests and Consultation | rurret Machines Pa a 
Htunt Co. Robt. W Chicago, Ill. American Fool & Machine Co Sonnet ( ~» “|e Meriden Conn yg oe Schlemmer & Co., 
Ther 5 Boston, Mass ‘Ittsburg Auto ise & Teol Co., New York 
hermit | Resdens & Oliver. Cleveland, 0. Pittsburg, Pa Patterson, Gottfried & Hunter 
Goldschmidt) Thermit) Co NeW | Bradford Mach. Tool Co., Cinein Prentiss Vise Co.. New -York Ltd... New York 

York nati, © | Reed Mfg Co., Erie, Pa Tudor Mfg. Co.. Taunton, Mass 

Thermometers —— « = irpe Mfg. Ce Provi -" - ‘oe Pool Co Rock Is W poss 2 Barnes Mfg. Co.. Chi 
dence, t ane il cago, 

Bristol Co... Waterbury, Conn Bullard Mach. To Co., Bridge Saunders Sons. D.. Yonkers, N. Y.| Williams & Co... J. H.. Brooklyn 

Bristol, Wm. Il New York port, Conn Williams & Co... J. H. Brooklyn, » 2 

Thre : ing T Davis Machine Co.. W. BP... Roch a 2 . 

Thread Cutting Tools eae Y Wilts Wine ie —_—— Wrenches, Pipe 

, } } > ° > a - _ . 

—— & Co, Chas. TH Chicago, Tpyreses Mach. Tool Co.. Cin. O Da Bemis & Call Hardware & Tool 

eae Fay Mach. Tool Co.. Phila. Pa —— > _ : Co., Springtield, Mass 

Billings & Spencer Co., Hartford, Garvin Mach. Co. New Yortl Vises, Planer and Shaper Bullard Automatic Wrench Co 

Conn. ; Gisholt Mach. Co.. Madison, Wis American Tool Wks. Co.. Cin., O Providence, R. I 
Foote-Burt Co., leve and, © Hill, Clarke & Co. Ine Boston Cincinnati Planer Co.. Cinein., O Patterson, Gottfried & Hunter. 
Hart Mfg. Co., Cleveland, © Mass Hendey Mach ¢ lorrington. Ltd, New York 
Pratt & Whitney Co Ilartford Jones & Lamson Machine Co.. Conn Reed Mfg. Co Erie. Pa 
Miner y , Springtield, Vt Niles-Bement-Pond Co. New York Whitman & Barnes Mfg. Co., Chi 
Rivet lock Co. Boston Mass teliiond Mach rool Co.. R. K Queen City Machine rool Co.. cago. Ill 
Rogers Works, John M., Glouces Cincinnati, © | Cincinnati, © Williams & Co.. J. H., Brooklyn, 

ter City . J : . Manning. Maxwell & Moore, In Williamson Vise Co Bradford, N 
Western Tool & Mfg. Co., Spring New York I’: 

tield, © Meavehetl & Santhart Wachitner: 3 : Wrenches, Ratchet 
om Co. Chicago, Tl Vises, Universal Machine Bullard Automatic Wrench Co., 
fool Holders Niles-Bement-Pond Co... New York (rraham Mfg. Co... Prov., R. | : Providence. R. I! 

Armstrong Bros Pool Co ch Pratt & Whitney Co Hartford, — - ‘arker Co., Chas... Meriden, Conn 
cago, Ill Conn Vises, Wood Workers Pratt & Whitney Co. Hartford 
illings & Spencer Co. Ilartford Prentice Bros Co Worcester, American Wood Working Mehry. Conn 

foonn Mass to Rocheste N \ Tudor Miry to Taunton Mass 
Cleveland Twist Drill Co... Cleve Springtield Machine Poo Co ———, el Schlemmer &k Co, Whitman & Barnes Mfg. Co... Chi 

land, ©) Springtic d. © ew York eago, Ill 
a IX fool Tlolder Co Shelton Warner & Swasey Co Cleveland Daan ( “wr has Meriden, Conn Wrenches, Tap 

Conn Ohio ratt « hitney Co. Hartford, s — 
Pratt & Whitney Co., Hartford Whitcomb-Blaisdell Machine Tool Conn | & Co., Chas. I., Chicago 

(conn Co Worceste Mass » = 
iteeetas n Tool & Mf Co... Sprin , ' fa : oa : — Card Mfg. Co s. W Manstield 

‘ Y f ‘ m e Blon ac Tool Co.. R. K Mass 

iele ‘) ere . > » . 

I ! Puswet Machines, Vertical Cincinnati. O Carpenter Tap & Die Co. J. M 
Tools, Small Bullard Mach Pool Co... Bridge rindel-Morris Co... Eddystone. Pa Pawtucket. R. I 

, , ort, Conn art Mfg ‘oO ‘levelane 
See Machinists’ Sma Tools Voltmeter aot a. ; Mi 7 ‘ 7 - ; 
Twist Drills lp — : maw) o Is 0. Fitehburg, 
Tracing Cloth oe Bristo Co. Waterbury. Conn Mass 
: ; Cleve and fwist Drill Co... Cleve- | Weston ; Instrument Co.,}] Standard Tool Co.. Cleveland. O 
Keuffel & Esser Co New York ind, © Newark, N Starrett Co.. L. S&S. Athol. Mass 














